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Thanks to all contributors of the Lupin, Pulse and Oilseed Crop Updates booklet for 2008.  The efforts 
made to ensure quality articles were submitted on or before deadlines was much appreciated.  Many 
thanks to Martin Harries for his help in editing and formatting this booklet.  
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Monthly rainfall data from experimental sites in 2007 
Table 1. Rainfall in mm from rainfall stations throughout the Western Australian wheatbelt in 2007 
Site J F M A M J J A S O N D Total May-Oct. 
Badgingarra 15 0 1 14 27 37 81 55 40 30 2 39 340 270 
Bonnie Rock 19 4 17 31 8 8 26 14 11 10 2 40 192 78 
Chapman 7 1 1 5 23 39 68 17 26 18 0 25 231 192 
E. Beverley 10 3 0 25 19 34 125 52 45 18 0 11 342 292 
Eradu (new) 11 1 0 14 16 19 71 30 28 15 1 29 236 179 
Floreat Park 15 10 4 64 46 50 149 105 78 38 3 13 576 468 
Holt Rock 30 0 0 24 18 18 50 34 20 25 0 25 244 164 
Kalannie 44 24 6 6 6 14 44 11 10 13 0 40 217 97 
Katanning 20 1 8 50 18 43 87 60 49 52 2 39 431 311 
Lake King 38 0 0 49 7 22 36 25 23 21 0 39 260 134 
Lancelin E. 17 1 5 33 52 53 129 104 62 22 3 145 626 421 
Meckering N. 20 3 0 20 26 18 76 30 25 16 0 49 284 192 
Medina 20 5 7 83 56 108 201 115 91 76 5 18 786 648 
Merredin 18 2 0 13 19 21 56 22 21 24 0 34 230 163 
Mingenew 5 3 2 5 25 41 83 24 43 23 3 24 281 238 
Moora 15 0 2 10 28 23 53 34 27 14 0 81 287 179 
Morawa 26 16 1 3 8 13 36 8 9 9 2 4 135 83 
Mullewa 26 3 0 3 5 25 44 10 12 7 0 18 153 103 
Muresk 12 3 9 11 26 29 86 39 33 20 0 33 302 233 
Newdegate 29 0 0 34 18 43 64 32 24 39 0 47 331 220 
Northam 15 7 27 14 35 35 82 60 33 26 0 37 369 270 
Salmon Gums 123 0 1 53 21 20 20 25 9 38 11 57 378 133 
Scaddan 172 1 6 86 30 27 21 31 19 59 3 45 499 187 
South Perth 15 10 3 74 63 72 194 137 103 49 5 28 752 618 
Wickepin E. 22 0 1 26 25 40 99 36 27 21 0 14 310 248 
Wongan Hills 34 0 2 14 23 27 76 50 34 31 0 39 329 241 
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Regional roundup 
SOUTH EAST AGRICULTURAL REGION 
Mark Seymour (Department of Agriculture and Food, Western Australia, Esperance) 
and Robert Johnson (CBH Group, Esperance) 
Welcome to Groundhog Day!  The 2007 season in the Esperance area was very similar to 2006 with 
good opening rains allowing growers to sow their crops in a timely fashion followed by a low rainfall 
spring. 
In general crops in southern areas yielded slightly better than expectations, the Lakes district had a 
tougher season, the Beaumont area had a better season, whilst occasional scattered frost events and 
dry conditions took the shine off a number of crops in the zone.  In total the Esperance port zone 
produced 1,678,000 tonnes of grain in 2007/08 – which was 107% of the estimate and around 20% of 
WA production. 
152,000 hectares of canola was estimated to have been planted in the Esperance port zone for the 
2007/08 harvest, with total deliveries of 189,242 tonnes, an average of 1.25 t/ha – about the same as 
last year.  There has been a slight increase in plantings in northern districts as farmers look at the 
potential of low rainfall varieties such as CBTMTanami. 
Lupin plantings are difficult to estimate, but are believed to be around 22,000 ha for delivery with 
21,354 tonnes delivered in the 2007-08 harvest.  There is estimated to have been a further 10,000 ha 
planted for on-farm use. 
The port zone produced about 30,000 tonnes of field pea export from an area sown of 35-40,000 ha.  
More than half of this was Kaspa which was segregated separately at a CBH site in Esperance.  The 
Lake King bin received only 9% of the total pea production which is an indicator of the harsher 
conditions crops experienced in the area.  In general crops were better in the southern mallee with low 
Blackspot levels and very little transient waterlogging, so yields of 1.5-1.8 t/ha were common and we 
have reports of crops over 2 t/ha.  Yields dropped off in more northern areas with individuals in some 
cases only getting their seed back.  Like many grains, prices for field pea are at historical highs, well 
above $420/t so those growers fortunate enough to have produced field pea will do quite well. 
PSbMV continued to the field pea industry concern, with many Esperance growers who tested their 
seed reporting seed infection levels above 5%.  Thus there is interest in sourcing clean seed of Kaspa 
in particular and renewed interest in the PSbMV resistant variety Yarrum.  A few growers sowed 
Yarrum over large areas and have indicated the yield was superior to nearby Kaspa areas and Kaspa 
in general. 
Few farmers grow faba bean in the Esperance port zone, we estimate there is about 2-3,000 ha.  In 
general the beans were sown early and performed creditably with yields in the range of 1.5-2 t/ha.  
Again prices are at historical highs approaching $600/t – double that of prices received in recent years. 
With grain at high prices, fingers are crossed for a kinder spring in 2008. 
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CENTRAL AGRICULTURAL REGION 
Ian Pritchard, Department of Agriculture and Food, Western Australia, South Perth 
The 2007 season was for many very similar to the 2006 season being one of the driest on record with 
growing season rainfall falling at least below average, Decile 4 if not within Decile 1 (Merredin 136 mm 
growing season rainfall).  The only exception being the so called ‘safe’ western wheatbelt – the Avon 
Valley (Bolgart 270 mm growing season rainfall) which experienced ‘average’ to above average rainfall 
and subsequent corresponding yields. 
The late or no start to season meant that many intended cropping programs were altered to match the 
seasonal conditions such that many intended ‘break crops’ were never put in the ground or had their 
areas reduced. 
We can only hope that with the change of government we also have a change of fortune for the fast 
approaching 2008 season. 
Whilst yields reflected the season so did prices reflect the current supply/demand squeeze with 
historically high prices for all crops a situation which has and will occur again with low production 
throughout the world. 
The summer autumn conditions experienced in 2006/07 allowed the development of Blackspot spores 
such that it was generally recommended that field peas may be sown in the last week of may or early 
June a full month earlier than the previous season.  This allowed field peas to take full advantage of 
what little season there was. 
The Avondale and Merredin research stations continue to play important roles in the evaluation of 
‘break crops’ for the WA wheatbelt, allowing trials and demonstrations that would otherwise not be 
possible on farmer properties to be carried out.  In 2007 both research stations had seasons to 
remember with many trials either being transferred to Avondale or failing at Merredin. 
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GREAT SOUTHERN AND LAKES REGION 
Raj Malik, Department of Agriculture and Food, Western Australia, Katanning 
What a start and what a finish! 
The 2007 season has been an exceptional year for Great Southern producers.  They benefited from 
good production conditions and record grain prices.  The dry start to the cropping season forced 
delayed seeding in most part of the region with poor plant germination and establishment.  However, 
from July timely and consistent rainfall each month without any reported waterlogging issues.  The 
region had ideal conditions for harvesting up to mid December when a heavy rainfall event saw most 
growers at a stand still for several days with minor decline in grain quality.  In the end the region 
witnessed a very favourable growing season resulting in one of the most productive harvests.  
Lupin yields ranged from 1.9-2.7 t/ha across most of the region.  Growers continued to rely on lupin 
crops for their ability to be grown on acidic, sandy soils and as a high quality sheep feed.  However, 
yield reliability remains a major limiting factor for lupin. 
Oats had a promising finish due to good and timely October precipitation in the region.  The average 
yield ranged between 2.5-3.5 t/ha with good quality grain.  Stripe blight was an issue with some 
growers but it didn’t affect the yields adversely.  Few growers grew oaten hay for their on-farm use.  
Oilseed canola was grown across most of the region even though the start of the season was not 
favourable in the beginning.  Yields were 300-500 kg/ha higher than expectation, many achieving 
2 t/ha paddock averages.  High yields were attributed to timely rainfall in October which contributed to 
high oil content.  Bravo and Tanami were most widely grown canola varieties in the region. 
Pea variety Kaspa continued to be planted despite the late sowing opportunities.  As Kaspa flowers 
later than Dundale or Parafield growers were relying on a good finish to the season to assist with pod 
fill.  Yields were great due to the good finish ranging from approximately 1.9 t/ha in Pingrup to 2.7 t/ha 
in Katanning with a region average of more than 1.0 t/ha.  Most growers were satisfied with the 
performance of Kaspa despite the dry start and late sowing.  Parafield the main conventional variety 
saw some decline in the sown area however it yielded similar to Kaspa from Hyden to Borden.  The 
yield of Parafield at Lake Grace was 1.2 t/ha.  Unlike last year flights of Heliothis moths were not a 
concern in the eastern Great Southern. 
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NORTHERN AGRICULTURAL REGION 
Wayne Parker and Martin Harries, Department of Agriculture and Food, Western 
Australia 
For almost all of the Northern Agricultural Region (NAR) the season failed to begin in April, May or 
early June.  As with 2006 the lack of rainfall dominated discussion throughout the year.  In many of the 
north eastern areas crops were established on rainfall events of less than 10 mm. 
Many cost reduction and low risk management strategies learnt in 2006 were put into practice during 
2007.  By early June many of the planned break crops, canola, lupin and other pulses, were ruled out 
on marginal soils.  Lupin area remained stable despite the late start as the regions of consistent 
profitable production have become more clearly defined since 2001.  Total area is now confined to the 
sandplain soils in the medium to high rainfall zones.  Lupin yield did not average more than 0.8 t/ha 
across the region.  Dry sowing is no longer common practice for lupin as more growers are taking the 
option to wait for a moist sowing opportunity.  In weedy paddocks waiting and controlling the first 
germination is paramount for lupin production. 
Outside of rainfall, availability of chickpea seed continues to hold back the desi chickpea industry.  In 
most instances seed for pre-release bulk up remained in the shed as late sowing is not a possibility for 
chickpea.  Despite the poor season one seed bulk paddock of Genesis 510, desi was successful in 
returning approximately 50 ton of seed for limited release in 2008.  Breeding of desi varieties for high 
disease tolerance and good seed quality continues in Western Australia.  
Neither Faba Bean nor Lentil were of any consequence for the northern growers this season.  The few 
crops sown were too late, into marginal moisture and did not receive follow up rain to support a 
harvestable yield. 
Andromeda seed purchased in 2006 saw one of two fates.  First it remained in the shed for the 2007; 
second it was planted and never harvested.  To our knowledge there were no Andromeda crops in the 
region for 2007.  The outlook is positive, despite two poor seasons, as DAFWA continues breeding 
and herbicide tolerance testing of new varieties. 
Dry sown canola suffered poor germination and low establishment, as did those canola crops 
established on marginal moisture.  Toward the end of the season the short season determinant types, 
including Tanami and Boomer, made the most of the conditions to yield well in northern regional 
National Variety Testing trials. 
2008 will bring more change to the farming system in the NAR.  All are hoping for the good season 
required to improve the budget outlook. 
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Cropping lupins in wide rows in Western Australia 
Martin Harries and Bob French, Department of Agriculture and Food, Western 
Australia 
ABSTRACT 
Research has shown that in much of the Western Australian wheatbelt lupins can be grown in wide 
rows, 50 cm (20 inches) apart, without compromising yield.  Sowing lupin in rows 50 cm apart provides 
additional benefits.  Plants grown in wide rows are generally taller than those in narrower rows.  They 
remain green later in the season allowing a longer period for seed filling.  One aspect that needs 
careful consideration is weed control.  Weeds germinating between wide rows grow with little 
competition from the crop.  They are more difficult to control than in narrow row crops and can produce 
many seed.  If sowing lupins in wide rows pick a paddock with a low weed burden or apply herbicides 
between rows using a shielded sprayer. 
YIELD AND ENVIRONMENT 
Wide rows are suitable for lupins grown in the north of the Western Australian agricultural region but 
not in the southern parts of the wheatbelt (Figure 1).  In the warm northern environments crops grown 
in narrow rows develop quickly and utilise much of the available water early in the season.  This 
leaves little water for grain fill at the end of the season.  Crops sown in wide rows grow more slowly 
because they intercept less sunlight (Figure 2) and therefore use less water early in the year, leaving 
more water in the soil for grain fill. 
In southern environments winters are colder and longer.  There is less need for conservation of soil 
moisture and more need for early crop vigour.  In these environments drought conditions during grain 
fill are not often as severe as in northern regions.  For these reasons crops grown with 50 cm rows can 
yield poorly compared to crops grown with 25 cm rows in these regions. 
 
         25 cm spacing
        50 cm spacing
        75 cm spacing
        100 cm spacing 
 
Figure 1. Hatched area is recommended  Figure 2. Cumulative radiation interception at 
for wide row sowing of lupin.  various row spacings.  Merredin 2004. 
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YIELD POTENTIAL AND HARVEST HEIGHT 
Analysis of 16 trials over four years indicated that when yields exceeded 2.0-2.5 t/ha narrow rows out 
yielded wide rows (Figure 3).  Crops sown in wide rows are often taller than those in narrow rows 






























Figure 4. The effect of row spacing on lowest pod 
height.  Mullewa 2004. 
WEED CONTROL IS ANOTHER MAJOR CONSIDERATION 
Weeds germinating between rows grow with little competition from the crop and are more difficult to 
control than in narrow row crops.  All tines not needed for seeding should be lifted or removed.  This 
reduces weed germination (Figure 5), saves fuel, allows faster seeding and makes it easier to sow into 
thick stubble.  One major advantage of sowing in wide rows is that shielded sprayers can be used 
(Figure 6).  This allows cheap non-selective herbicides to be used between rows and increases the 
range of chemical options for the control of weeds resistant to selective herbicides. 
 
Figure 5. Ryegrass growth between wide 
rows of wheat (photo R. Stokes). 
 
Figure 6. Shielded sprayer (photo P. Newman). 
 
Agribusiness Crop Updates 2008 
 
Crop Updates is a partnership between the Department of Agriculture and Food, Western Australia and  
the Grains Research & Development Corporation 
11 
Table 1. A checklist for growing lupins in 50 cm rows in Western Australia 
Varieties tested  Mandelup, Belara, Tanjil, Wonga, Quilinock. 
Seed rate Maintain standard rate regardless of row spacing. 
Seeding Remove tines that are not seeding. 
Sowing date Do not use wide rows if sowing after May.  Lupins sown in narrow row spacings tend 
to yield better when lupins are sown after May. 
Location Lupin zones 1, 2, 3, 5 and the northern half of zones 4 and 7 are suited to wide row 
lupin cropping. 
Yield potential If aiming for a yield above 2.5 t/ha use 25 cm rows rather than wider rows. 
Soil type Wide rows can be used on all soils types.  They are particularly well suited to heavy 
soils where yield often increases in 50 cm rows compared to 25 cm rows. 
Fertiliser Use the same rate of fertiliser as used for crops grown in narrow rows.  Avoid 
fertiliser toxicity by top-dressing or banding. 
Weed control Choose a paddock with a low weed burden unless you are planning to use a 
shielded sprayer. 
Aphids and brown spot Good stubble cover to reduce aphid colonisation and brown spot spread. 
Harvest Distance to the lowest pod is often higher in 50 cm rows. 
KEY WORDS 
lupin, wild radish, weed, competition 
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The effects of sowing time and radish density on 
lupin yield 
Martin Harries and Jo Walker, Department of Agriculture and Food, Western 
Australia 
KEY MESSAGES 
• Lupin yield loss caused by delaying sowing by three or four days is similar to the yield loss 
caused by one radish plant per square meter growing within the crop. 
• As more populations of wild radish develop resistances to common herbicides it becomes 
critical to obtain effective weed control before and at seeding. 
AIM 
To asses the relationships between time of sowing and radish density on lupin yield.  By doing this we 
can better understand how to maximise yield considering time of sowing and weed density. 
BACKGROUND 
The practice of dry sowing was promoted heavily in the 1980s and early 1990s.  Many growers are 
reluctant to delay sowing, particularly in lower rainfall areas, because of the yield losses that are 
incurred.  Consequently there is still a large proportion of the states lupin crop that is dry sown.  Under 
a dry sowing regime selective herbicides are relied on to control almost all the weeds.  Weeds, 
particularly ryegrass and radish, are developing resistances to many selective herbicides and are 
becoming increasingly difficult to control.  Wet sowing or delayed sowing ensures the first germination 
of weeds are effectively controlled by mechanical tillage and non-selective herbicides. 
METHOD 
Lupins were sown on two dates, 22 May and 25 June.  Radish plants were established in the lupin 
plots at five target densities; 0, 3, 6, 12 and 24 plants per square meter. 
The trial was sown at Wongan Hills; Department of Agriculture and Food Research Station.  Times of 
sowing were blocked within each replicate to facilitate management.  Plots were 1.75 metres wide and 
18 meters long.  The soil was a gravely sand. 
Radish was de-hulled and top-dressed as the plots were seeded.  No herbicides were applied to 
control broad leafed weeds.  Broad leafed weeds other than radish were hand weeded and radish was 
hand weeded from the nil radish control plots.  All radish plants were hand harvested from each of the 
plots.  This radish was counted and weighed.  Seed production from radish plants is being assessed 
however data was not available at time of printing.  Measurements taken included plant density, dry 
matter production, protein and yield. 
RESULTS 
Establishment 
Lupin establishment averaged 48.6 plants per square metre for the trial (Table 1).  There was no 
significant difference between plant populations in each time of sowing.  Lupin plant density declined 
as radish densities increased (P < 0.01).  This response was similar regardless of the time which lupin 
plants were sown. 
Radish populations followed the intended trend however; the highest densities that were aimed for 
were not achieved (Table 1).  Radish densities were higher in the second lupin planting (P < 0.01) and 
differences in radish populations between the two times of sowing were larger in treatments where 
high plant densities were targeted (P < 0.01). 
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Biomass 
Lupins sown on 22 May contained more biomass than those sown on 25 June (Table 1) when 
sampled on 21 August (P < 0.01).  At this time radish plant density had little effect on the lupin 
biomass produced at either time of sowing.  When sampled on 20 September lupins sown on 22 May 
again contained more biomass than those sown on 25 June (P < 0.01).  There was a trend of reduced 
lupin biomass with increasing radish density although this was not statistically significant (P < 0.067). 
More radish biomass was produced from the 25 June sowing than the 22 May sowing (P < 0.01).  This 
was due to higher numbers of radish established at the later sowing time.  Radish biomass was 
proportional to the target density (P < 0.01).  There was a higher rate of increase in radish dry matter 
as target density increased at the second time of sowing.  This is due to a higher establishment rate of 
radish at this time of sowing. 
Protein 
Grain protein was lower from lupins sown on 22 May compared to those sown on 25 June (P < 0.01), 
33.7% compared to 35.0% (Table 1).  Radish density affected protein content of the lupin grain 
(P < 0.01).  Lupins grown in plots without radish had the lowest grain protein content.  Lupins grown in 
plots with high numbers of radish had the highest grain protein content.  This response was more 
dramatic for plants sown later; on 25 June rather than those sown on 22 May (P < 0.01), Table 1. 
Yield 
Average yield from sowing on 22 May was 1481 kg/ha (Table 2).  This compared to an average yield 
of 830 kg/ha when sown on 25 June.  Hence delaying sowing cost 651 kg/ha or 19 kg/ha/day. 
Average yield from the control without radish infestation was 1392 kg/ha.  This compared to an 
average yield of 926 kg/ha at the highest radish populations; a loss of 466 kg/ha. 
The response of lupin yield to radish infestation fitted a linear decline for each time of sowing 
(Figure 1).  When the lupins were sown on 22 May each radish plant per square metre reduced yield 
by 79 kg/ha.  When the lupins were sown on 25 June each radish plant per square metre reduced 
yield by 71 kg/ha. 
Yield loss caused by one radish plant per square metre at both times of sowing was between 70 and 
80 kg/ha.  Considering that yield loss per day was approximately 19 kg/ha the yield loss caused by 
one radish per square metre was equivalent to the loss from delaying sowing by three or four days. 
y = -78.539x + 1632
R2 = 0.9323





















Figure 1. Lupin yield decline caused by radish infestation when lupins were sown on 22 May and 
25 June. 
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Table 1. Density of lupin and radish plants/m2, biomass of lupin and radish g/m2, radish plant weight 
(g) and lupin grain protein (%) 
  Radish (hand harvest of all plants from plot) Lupin 




























0 0.0 0.0 0.0 53.5 423.9 223.1 30.03 
3 0.7 14.4 22.6 58.9 413.1 204.5 30.63 
6 1.5 32.1 22.1 50.4 465.7 226.4 30.77 
12 3.0 51.7 16.8 44.3 416.5 210.7 30.88 
Sown 22 May 
24 4.5 70.5 16.3 45.4 341.8 211.3 31.25 
0 0.0 0.0 0.0 51.1 277.0 85.9 33.34 
3 1.9 54.9 33.4 51.9 264.7 73.6 34.41 
6 3.4 74.4 21.8 47.7 234.1 81.9 35.08 
12 6.8 101.3 15.0 42.0 207.4 84.2 36.00 
Sown 25 June 
24 8.3 116.9 14.3 41.0 224.6 70.0 36.35 
TOS lsd (5%) **0.627 **9.24 ns ns **36.34 **17.4 **0.3017 
Radish density lsd (5%) **0.725 **10.91 **3.936 **4.062 ns ns **0.3974 
Interaction lsd (5%) **0.1041 **15.59     ns ns **0.5545 
CV% 29.3 25.6 13.3 10.1 19.9 20.2 1.5 
*  Significant (P < 0.05);  **  Highly significant (P< 0.01). 
Table 2. Effect of time of sowing and radish infestation on lupin grain yield (kg/ha) 
 Target radish density  
Time of sowing 0 3 6 12 24 Av. TOS 
22 May 1,617 1,635 1,467 1,401 1,287 1,481 
25 June 1,166 998 788 631 565 830 
Av. radish density 1,392 1,317 1,127 1,016 926  
TOS lsd (5%) ** 88.6 
Radish density lsd (5%) **89.1 
Interaction lsd (5%) *133.1 
CV% 9.3 
*  Significant (P < 0.05);  **  Highly significant (P< 0.01). 
CONCLUSION 
The yield lost by delaying sowing into late June was high, as expected.  Even at this high rate of yield 
decline per day it was worthwhile delaying sowing by three to four days if one radish plant per square 
meter were controlled by delaying sowing.  This analysis does not consider the future implications and 
costs of allowing radish to grow within the lupin crop and set seed.  
As more radish populations become resistant to in crop selective herbicides obtaining effective weed 
control before and at seeding becomes more important.  Reducing radish populations before or at 
seeding by a few plants per square metre will in offset yield losses incurred by delaying sowing by 
three to four days. 
KEY WORDS 
lupin, wild radish, weed, competition 
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Lupin agronomy affects crop competitiveness with 
annual ryegrass 
Bob French and Laurie Maiolo, Senior Research Officer and Technical Officer, 
Department of Agriculture and Food, Western Australia, Dryland Research Institute, 
Merredin 
KEY MESSAGES 
• Keeping lupin crop density above 40 plants/m² reduces annual ryegrass growth and seed 
production.  Increasing density to 60 or even 80 plants/m² can even further reduce ryegrass 
growth and may be appropriate in good seasons and where background ryegrass populations 
are high. 
• Increasing row spacing from 25 to 50 cm has a much smaller effect on crop competition against 
ryegrass than getting the density right, and may even reduce ryegrass burden through effects 
on ryegrass establishment. 
BACKGROUND AND AIMS 
Our observations in 2005 suggested keeping crop density above 40 plants/m² would strongly suppress 
annual ryegrass growth and seed production and could therefore play a valuable role in integrated 
management systems for lupin-based crop rotations (French and Maiolo 2006).  We observed 
inconsistent effects of row spacing on ryegrass growth:  In one experiment lupins in 18 cm rows 
suppressed ryegrass growth more than lupins in 60 cm rows, but in another there was much more 
ryegrass in narrow than in wide row lupin plots.  We did not measure the effect of ryegrass competition 
in either of these experiments. 
The aims of the work described here were to: 
1. Confirm that increasing crop density suppresses annual ryegrass growth; 
2. Understand how crop row spacing influences competition from annual ryegrass; 
3. Determine whether crop density and row spacing influence lupin grain yield reduction caused by 
competition from annual ryegrass. 
METHOD 
We conducted two lupin row spacing × density experiments in 2007, one at Wongan Hills Research 
Station and the other at Merredin Research Station.  Mandelup lupins were sown in narrow rows 
(26 cm and 23 cm) and wide rows (52 cm and 50 cm) at Wongan Hills and Merredin respectively with 
target densities of 0, 10, 20, 40, 80 and 120 plants/m².  In the 0 plants/m² treatments the seeder was 
run through the plots so that any effects of soil disturbance on ryegrass establishment would still be 
present.  The wide row plots at Merredin were sown at only 80% of the intended target densities 
because of a misunderstanding with the RSU about seeder configuration.  These treatments were 
imposed against low and high ryegrass populations.  The high ryegrass treatment at Wongan Hills was 
achieved by topdressing 15 kg/ha ryegrass seed at sowing.  The low ryegrass treatment at Merredin 
was achieved by spraying out ryegrass emerging with the crop at 2-3 leaf stage of the ryegrass. 
RESULTS 
Increasing crop density reduced ryegrass biomass.  Competition from 40 plants/m² reduced ryegrass 
biomass by about 70% compared to the control treatment, 0 lupin plants/m2, at both Wongan Hills and 
Merredin (Figure 1).  At Merredin crop competition was not affected by row spacing after differences in 
crop establishment were accounted for.  At Wongan Hills, though, lupins were more competitive in 
narrow than in wide rows, since 100-110 plants/m² reduced ryegrass biomass by 86% in narrow rows 
but only by 76% in wide rows.  This is partly obscured in Figure 1 by ryegrass in narrow row plots 
producing more biomass than in wide row plots in the absence of crop competition.  The increased 
ryegrass biomass production in narrow rows is at least partly due to denser ryegrass establishment in 
narrow rows.  In early August ryegrass density averaged across crop densities was 58 plants/m² in  
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narrow row plots compared to 46 in wide row plots.  There was no effect of row spacing on ryegrass 
establishment at Merredin, and no effect on ryegrass biomass production in the absence of crop 
competition. 
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Figure 1. How ryegrass biomass at crop maturity depends on crop density and row spacing in high 
ryegrass treatments at Merredin and Wongan Hills 2007.  Average ryegrass densities were 102 
and 111 plants/m² respectively in narrow and wide rows at Merredin, and 58 and 46 at Wongan 
Hills. 
Lupin grain yield exhibited typical responses to increasing crop density in all cases (Figure 2).  As 
expected in a dry season, yields began to decline as density rose above 80-100 plants/m² at Wongan 
Hills and above 40-50 plants/m² at Merredin.  Competition from ryegrass reduced lupin yield by about 
the same amount in wide and narrow rows at Merredin (averaged across densities the yield penalty 
was 19.5% in wide rows and 22.6% in narrow rows) but less at high than at low crop density.  At 
Wongan Hills the yield penalty was slightly smaller in narrow than in wide rows:  15.9% averaged 
across crop densities compared to 21.3%.  Crop density only had a small effect on yield penalty from 
ryegrass competition at Wongan Hills. 
        Narrow rows low weeds 
        Narrow rows high weeds 
        Wide rows low weeds 
        Wide rows high weeds 
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Figure 2. How lupin grain yield responds to crop density and row spacing with high and low levels of 
competition from annual ryegrass.  Average ryegrass densities were 31 and 107 plants/m² 
respectively in low and high weed treatments at Merredin, and 2 and 52 at Wongan Hills. 
Modelling responses 
There was considerable spatial heterogeneity in ryegrass density at both sites.  The density in 
individual ½ m² quadrats varied from 0 to 120 plants/m² at Wongan Hills and from 0 to 490 plants/m² at 
Merredin.  We fitted response surfaces to data from these quadrats as functions of crop density and 
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where yL and yr are lupin grain yield and ryegrass biomass yield, x is plant density with the subscript 
indicating whether it is lupin or ryegrass density, and R, a, b  and c are fitted parameters with obvious 
subscripts.  We can now look at the effect of lupin density against a uniform ryegrass background, or 
the effect of ryegrass density at any lupin density by taking slices through this surface.  Figure 3 shows 
the effects of lupin density on lupin yield and ryegrass biomass at Wongan Hills when the ryegrass 
population is 40 plants/m², and on lupin yield in the absence of ryegrass. 
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Figure 3. Slices from fitted response surfaces at Wongan Hills showing how lupin grain yield in narrow 
rows responds to crop density in the absence of ryegrass and when ryegrass density is 
40 plants/m², and how ryegrass biomass responds to lupin crop density in wide and narrow 
rows when ryegrass density is 40 plants/m². 
This clearly shows the greater ryegrass production in narrow rows previously referred to.  It also 
predicts that 40 lupin plants/m² will reduce ryegrass biomass production by 75% in narrow rows but 
only 63% in wide rows compared to the control, 0 lupin plants/m2.  From the response surface we 
deduce that the higher the ryegrass density the higher the lupin density required to suppress biomass 
production by the same amount.  So, in the example in Figure 3, 55 lupin plants/m² are required to 
suppress ryegrass biomass by 80% in narrow rows when the ryegrass density is 40 plants/m², but if 
the ryegrass density was 70 plants/m² 80% biomass suppression would take 87 lupin plants/m².  
Figure 3 also shows clearly that with a uniform weed density competition reduces lupin yield less as 
crop density increases.  The response surfaces also showed that at Wongan Hills competition with 
ryegrass affected lupin yield more in wide than in narrow rows:  40 plants/m² reduced lupin yield by 
15% in narrow rows but by 24% in wide rows.  Modelling of the Merredin response showed ryegrass 
competition reduced lupin yield more in narrow than in wide rows, but this was due to higher yields in 
narrow rows in the absence of ryegrass rather than lower yield in its presence.  
CONCLUSIONS 
Annual ryegrass can significantly reduce grain production in lupins.  The amount depends on ryegrass 
population, crop density, row spacing, and other environmental factors.  In these experiments the 
percentage yield reduction in a low yielding crop at Merredin was about the same as in a moderately 
yielding crop at Wongan Hills despite there being almost twice as many ryegrass plants/m² at 
Merredin. 
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Lupin crop density had a large effect on ryegrass biomass production, and presumably ryegrass seed 
production as well.  We observed reductions in ryegrass biomass production of about 70% with 
40 lupin plants/m², although modelling based on our data showed that the magnitude of the reduction 
depended on ryegrass population, with smaller reductions at high densities than at low densities.  
Ryegrass growth was suppressed less by wide than narrow row lupins at Wongan Hills but row 
spacing was not important at Merredin.  The reason for this difference is not clear but it might be 
related to competition for soil water becoming limiting for crop production earlier in the very dry season 
at Merredin than at Wongan Hills, and competition for light being less important.  If this is so, we 
expect the pattern observed at Wongan Hills to be the more common one in Western Australia’s lupin 
production areas.  There was more ryegrass in narrow row than wide row plots at Wongan Hills 
independently of competition effects.  We think that this was due to greater soil coverage of the top-
dressed seed in narrow rows as a consequence of the greater soil disturbance, but this did not happen 
at Merredin. 
Effects on lupin yield penalty due to competition with ryegrass are less clear, but there are some 
discernible trends.  At Wongan Hills the yield penalty was smaller in narrow than in wide rows whereas 
the reverse was the case at Merredin.  The explanation for this difference may also lie in the two 
species competing for different resources at the two locations and at different times.  The yield penalty 
from ryegrass competition also tends to be smaller at high than at low crop densities. 
We recommend that to minimise both ryegrass growth and seed set, and yield penalty from weed 
competition, that target densities for lupin crops should be at least 40 plants/m², and where ryegrass is 
likely to be troublesome 60 plants/m².  Higher densities than this can give further suppression but may 
lead to yield decline in low yielding environments.  To maximise competition against ryegrass plant 
lupin in narrow rows (20-25 cm apart) but the extra soil disturbance this causes compared to wide 
rows may result in greater ryegrass germination.  The effects of row spacing on ryegrass competition 
are much smaller than those of crop density. 
KEY WORDS 
lupin, annual ryegrass, competition, crop density, row spacing 
ACKNOWLEDGMENTS 
We thank Chris Matthews, Shari Dougall and Leanne Young for managing and otherwise assisting 
with these trials, and Mike Baker and Jo Walker for help with measurements. 
REFERENCE 
Bob French and Laurie Maiolo (2006).  Influence of row spacing and plant density on lupin competition 
with annual ryegrass.  In:  A. McLarty (ed.) Agribusiness Crop Updates 2006 Lupins and Pulses 
Updates pp. 33-36. 
Paper reviewed by: Martin Harries 
Agribusiness Crop Updates 2008 
 
Crop Updates is a partnership between the Department of Agriculture and Food, Western Australia and  
the Grains Research & Development Corporation 
20 
Identification of lupin mutants with tolerance to 
isoxaflutole 
Leigh Smith, Department of Agriculture and Food, Western Australia 
KEY MESSAGE 
• Mutant populations derived from Mandelup and Tanjil lupin cultivars displayed greater tolerance 
to isoxaflutole (Balance®) than their parents. 
AIM 
To select lupin mutants which tolerate to isoxaflutole at high enough rates to control of wild radish. 
BACKGROUND 
Isoxaflutole (Balance®) is a group F herbicide registered for the control of various grass and broadleaf 
weeds, including wild radish, in chickpea and sugar cane.  This herbicide is of interest for weed 
control, particularly wild radish control, in lupin crops.  Several lupin varieties were subjected to 
chemical mutation and mutant populations were screened for improved tolerance to isoxaflutole. 
METHOD 
Treatments included: 
• Two rates of Balance®, 0.0 and 0.08 µg/g of soil (75% Isoxaflutole ai). 
• Three L. angustifolius control cultivars (Mandelup, Tanjil, Kalya). 
• One chickpea control cultivar (Sona). 
• Twenty-five Mandelup mutant lines. 
• Two Tanjil mutant lines. 
Three replicates of each treatment were grown in pots.  Ten seeds were sown per pot and each seed 
was inoculated with Group G inoculum.  Pots contained 2,750 g of sand and were sealed at the 
bottom to prevent drainage.  Balance® was applied as a solution to the soil surface and mixed 
throughout the soil by shaking.  Full basal nutrients (except nitrogen) were applied to each pot and 
water content was maintained at field capacity by regularly watering to weight.  Plant numbers were 
counted eleven days after seeding and pots were thinned to five plants/pot.  The average minimum 
temperature during the trial was 9.3°C and the maximum was 25.4°C 
RESULTS 
When Balance® was not applied 14 mutant lines were taller than the cv. Mandelup by between 8-14% 
at eighteen days after sowing.  When Balance® was applied the height of Mandelup was reduced by 
46%.  The height of many mutant lines was reduced less by the application of Balance® than occurred 
with Mandelup.  The height of twelve mutant lines were reduced by between 30–36% when Balance® 
was applied (Figure 1).  Sona chickpea plant height was similar to Mandelup in the absence of 
Balance® and was reduced by 31% when Balance® was applied. 
When Balance® was not applied 24 mutant lines produced at least 20% more biomass than 
Mandelup.  Nine of these lines produced 40% or more biomass than Mandelup.  When Balance® was 
applied to Mandelup plant biomass was reduced by 68% (Figure 2).  Some mutant lines were less 
affected by the application of Balance®, five lines with biomass being reduced by between 57–59%.  
Sona chickpea plant biomass was reduced by 70% when Balance® was applied. 
The trial was harvested at 28 days after sowing.  The set of lines and varieties showed varying 
amounts of leaf necrosis, and in many pots some of the plants had died as a result of the application 
of Balance®.  There were five Mandelup mutant lines with 100% survival compared to the Mandelup 
survival rate of 89% of plants.  The survival rate of Sona was 100%, Kalya 40% and Tanjil 0%. 
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Figure 2. The effect of the application of Balance® on plant biomass 28 days after sowing. 
DISCUSSION 
This trial has shown several Mandelup mutant lines are more tolerant of Balance® than Mandelup.  
B-2141-AZ15 was the stand out mutant line, 100% survival rate, plant height 118% and 109% of 
Mandelup with and without the application of Balance® respectively and biomass production 134% 
and 144% of Mandelup with and without the application of Balance® respectively.  B-2141-AZ-26 had 
a 100% for survival rate was 22% taller and 135% the weight of Mandelup when Balance® was 
applied.  B-2141-AZ-76 and 77 showed better plant vigour and plant biomass production however, 
survival rate was lower than Mandelup. 
A surprise result from this trial was that mutant Tanjil lines AZ-33 and AZ-55 which have previously 
been selected for metribuzin tolerance also displayed improved tolerance to Balance® over their Tanjil 
parent.  Survival rates of AZ-33 and AZ-55 were 66.6% and 53.3% respectively compared to 0% for 
Tanjil.  It would be interesting to test Mandelup mutant lines that have been selected for metribuzin 
tolerance for their tolerance to Balance®. 
Further testing of some of the Mandelup mutant lines for Balance® tolerance should be considered; 
B-2141-AZ-15, B-2141-AZ-26, B-2141-AZ-51, B-2141-AZ-74, B-2141-AZ-76, B-2141-AZ-82.  Also 
mutant lines with early vigour could be used in the lupin breeding program. 
REFERENCE 
Smith, Leigh and White, Peter (2007).  Tolerance of lupins, chickpeas and canola to Balance® 
(Isoxaflutole) and Gallery® (Isoxaben).  Agribusiness Crop Update 2007, Lupins, Pulses and 
Oilseed Updates pp. 123-125. 
Paper reviewed by: Martin Harries 
Agribusiness Crop Updates 2008 
 
Crop Updates is a partnership between the Department of Agriculture and Food, Western Australia and  
the Grains Research & Development Corporation 
22 
Agribusiness Crop Updates 2008 
 
Crop Updates is a partnership between the Department of Agriculture and Food, Western Australia and  













Agribusiness Crop Updates 2008 
 
Crop Updates is a partnership between the Department of Agriculture and Food, Western Australia and  
the Grains Research & Development Corporation 
24 
Agribusiness Crop Updates 2008 
 
Crop Updates is a partnership between the Department of Agriculture and Food, Western Australia and  
the Grains Research & Development Corporation 
25 
Chickpea 2007 Crop Variety Testing (CVT) and 
National Variety Testing (NVT) 
Alan Harris, Rod Hunter, Tanveer Khan and Jenny Garlinge, Department of 
Agriculture and Food, Western Australia 
KEY MESSAGES 
• WACPE2136, CICA0503 and Genesis079 were the top yielding varieties in 2007. 
• Severe drought conditions for much of the Northern Agricultural Region (NAR) saw 70% of the 
proposed trials to fail or not be sown. 
• Lack of available data dictates that a degree of caution be exercised when trying to draw 
conclusions regarding any particular variety. 
AIMS 
• To evaluate the yield potential of chickpea varieties and pre-release lines across a range of 
Western Australian agricultural environments. 
• To identify specific environments where particular chickpea varieties and pre-release lines may 
be targeted. 
METHOD 
Fifty three entries including six control varieties were planned to be tested in yield trials at seven trial 
sites in 2007.  Entries included thirty five WA selections identifiable by the prefix ‘WACPE’, five NVT 
lines identified by the prefix ‘CICA’ and the seven remaining lines being WA promoted lines, remnants 
from a previous GRDC funded chickpea breeding program.  Mullewa was not sown due to insufficient 
opening season rainfall.  Four sites, Carnamah, Dalwallinu, Merredin and Mukinbudin, failed due to the 
drought conditions experienced by most of the Northern Agricultural Region (NAR).  The Bolgart and 
Yandanooka sites were the only trials harvested. 
Trial plots were 20 m long and 1.6-1.8 m wide.  Each trial had three replications and received 80 kg/ha 
of DAP fertiliser at the time of sowing.  Sprayseed, Simazine, and Balance 750 WG were sprayed at 
all trial sites for pre emergence weed control.  While the Yandanooka site received one application of 
fungicide and one insecticide spray, no fungicide or insecticide treatment was applied to the Bolgart 
site.  Field plots were unidirectional machine harvested.  The yield data was analysed using REML 
methods with the adjusted data presented in Table 1. 
RESULTS AND DISCUSSION 
For the second consecutive year the NAR experienced rainfall well below average during the growing 
season.  The Mullewa trial was not sown and four of the proposed seven sites failed due to drought.  
Carnamah received only 113 mm growing season rainfall, Dalwallinu 160 mm and Merredin 136 mm.  
Surprisingly Yandanooka with 120 mm of growing season rainfall was still able to be harvested.  The 
yield information in Table 1 gives an indication of the drought affects.  The Yandanooka trial had a site 
mean yield of only 212 kg/ha.  This was in stark comparison to the Bolgart site which received 270 mm 
of growing season rainfall and a site mean yield of 1456 kg/ha. 
Genesis079 a small seed kabuli line with good ascochyta resistance, in its first year of CVT testing 
was the stand out of the commercial varieties performing well at Bolgart and yielding slightly less than 
Genesis836, a desi variety currently suggested for growing in WA.  Genesis510 and Sonali both 
produced yields comparative to Genesis836 under the drought conditions at Yandanooka, however, 
only Genesis510 produced yields similar to Genesis836 at Bolgart. 
Due to the limited data available it is difficult to make any informed comparisons between the 
pre-released lines and commercial varieties.  Five pre-release lines performed better than or equal to 
Genesis836 (mean yield 1456 kg/ha) at Bolgart, the ‘high’ rainfall site in 2007.  The best of these lines 
WACPE2136 is a shorter plant type, with small to medium sized seed and ascochyta resistance 
marginally better than Genesis836.  CICA0503 was the second highest yielding line at Bolgart and  
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one of the top performers at Yandanooka, while shorter than Genesis836 seed quality and ascochyta 
resistance is slightly better.  Other notable lines that performed well at both Bolgart and Yandanooka 
included; 97020-1351, 97020-1489 and WACPE2133 all with ascochyta resistance better than 
Genesis836.  Lines that performed well at Yandanooka but will require additional testing included; 
NVT introductions CICA0603, CICA0604 and West Australian selected lines WACPE2117, 
WACPE2133, WACPE2152, WACPE2159, WACPE2160 and WACPE2161. 
Table 1. Seed yield of CVT/NVT chickpea varieties and breeding lines, expressed as a percentage of 
Genesis836, plant height and 100 seed weight.  Sowing dates in parentheses.  Genesis836 
yield is in kg/ha 
Yield as a % of Genesis836 









Genesis836 7 100 100 60 16.7 
97020-1351  3 111 104 53 18.5 
97020-1488  2 96 95 53 15.8 
97020-1489  3 105 102 50 18.3 
97020-1727  2 107 98 55 24.1 
97020-1893  3 89   20.9 
97020-1898  3 96   18.2 
98318-3007  3 79 97 58 20.4 
CICA0503 3 124 107 53 18.3 
CICA0505 3 92    
CICA0512 3 86 104 55  
CICA0603 2 152    
CICA0604 2 120    
Genesis079  1 99 107 48  
Genesis090  7 7 99 50  
Genesis510  4 102 94 50 15.7 
Sonali 7 100 69 45 18.6 
WACPE2112  2 103 79 45 15.7 
WACPE2113  2 62 92 55 20.4 
WACPE2114  2 50 81 45 14.7 
WACPE2115  2 125   20.2 
WACPE2117  2 125 99 45 17.5 
WACPE2120  2 68   19 
WACPE2124  2 44 70 45 18.6 
WACPE2126  2 103 94 48 15 
WACPE2127  2 61 82 40 12.6 
WACPE2129  2 85 90 53 17.4 
WACPE2131  2 49 85 50 14.4 
WACPE2133  2 110 99 53 17 
WACPE2135  2 92 96 48 17 
WACPE2136  2 87 115 44 16.8 
WACPE2144  1 95   18.4 
WACPE2145  1 75   19.4 
WACPE2146  1 83   17.4 
WACPE2147  1 78   16 
WACPE2148 1 89   16.3 
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Table 1 continued … 






WACPE2149 1 98   16.9 
WACPE2150 1 86   16.5 
WACPE2151 1 40   19.2 
WACPE2152 1 124   20.4 
WACPE2153 1 92   18.9 
WACPE2154 1 83   20.9 
WACPE2155 1 92   20.2 
WACPE2156 1 96   13.2 
WACPE2157 1 103   15.6 
WACPE2158 1 86   16.9 
WACPE2159 1 118   19.2 
WACPE2160 1 116   18.7 
WACPE2161 1 114   15.9 
WACPE2162 1 83   20.3 
WACPE2163 1 84   20.1 
WACPE2164 1 59   14.5 
Genesis 836 yield  212 1456   
CV% 15.8 6.8   
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chickpea, Crop Variety Testing (CVT), National Variety Testing (NVT), ascochyta blight 
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Desi chickpea breeding:  Evaluation of advanced 
lines 
Tanveer Khan1, Poran Gaur2, Kadambot Siddique3, Heather Clarke4, Neil 
Turner4, William MacLeod4, Stuart Morgan1, Alan Harris1 
1Department of Agriculture and Food, Western Australia;  2International Crop 
Research Institute for the Semi Arid Tropics (ICRISAT);  3The University of Western 
Australia;  4Centre for Legumes in Mediterranean Agriculture 
KEY MESSAGE 
• Fifteen desi chickpea lines have been selected to enter the stage 3 of the Crop Variety Testing 
in 2008. 
BACKGROUND 
The desi chickpea (Cicer arientinum L.) is well adapted to a range of fine textured soils of Western 
Australia (WA) and was readily adopted when introduced in the mid 1990s.  The area rose quickly to 
80,000 ha in 1999 but with the outbreak of ascochyta blight it declined sharply and very little chick pea 
currently grown in WA.  With the availability of more resistant varieties there are prospects of renewed 
interest in the crop, but the new resistant varieties are poorly adapted to Western Australia and their 
seed quality does not match the, very ascochyta susceptible, earlier releases Sona and Heera. 
In 2005, a new breeding project based on an international partnership between DAFWA, CLIMA, 
ICRISAT (India) and the Council of Grain Growers Organisations (COGGO) was started.  Its aim is 
accelerating the development of ascochyta resistant, high quality varieties that are adapted to Western 
Australia.  This paper reports the results from the 2007/2008 season of the advanced breeding lines 
developed in this program.  
AIMS 
• To evaluate advanced breeding lines for yield, seed quality, ascochyta resistance and related 
agronomic characteristics. 
• To select lines for inclusion in the stage 3 CVT trials in 2008. 
METHODS 
Thirty-six lines, including controls were planned to be evaluated for yield, height, seed quality and 
other agronomic traits in the absence of ascochyta blight in two replications using spatially balanced 
row-column design at four sites, Bolgart, Coorow, Dalwallinu and Merredin.  Plot size was 1.25 x 8 m.  
However, due to the failure of opening season rains Coorow and Dalwallinu trials were sown at 
Avondale and henceforth will be referred as Avondale1 and Avondale2, respectively.  Both trials at 
Avondale were sown on 25 June.  Bolgart and Merredin trials were sown on 4 June and 31 May, 
respectively.  Ascochyta blight was controlled through frequent fungicide sprays.  However, Avondale 
developed severe early epidemic of the disease which was controlled by additional fungicide sprays.  
The yield data were analysed using the statistical package ASREML. 
Additionally the 36 lines were sown in an ascochyta blight disease nursery with three replications at 
Medina on 17 May.  Here plots were inoculated with the disease and no fungicide was applied in order 
to evaluate resistance. 
RESULTS 
Rainfall at Bolgart and Avondale was well below average.  Merredin suffered from drought as reflected 
in very poor yields.  Averaged across all sites, eight breeding lines outyielded the current ascochyta 
resistant check, Genesis836, on average across all sites (Table 1).  At Bolgart Genesis836 was the 
highest yielding, whereas over 10 lines yielded greater than Genesis836 at Avondale where an early 
ascochyta blight epidemic may have contributed to some of the differences.  At Merredin, one line  
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(98343-WAD21) was particularly higher yielding indicating some drought tolerance/escape.  Four lines 
were almost as tall as Genesis836 (50 cm or more).  Two lines from ICRISAT (ICCV 04537 and 
ICCV 98815) had the boldest seed.  Bold, when used to describe chickpea seed, means large and 
smooth. 
Table 1. Plant height, yield expressed as percentage (%) of Genesis836 yield at Bolgart (Bolg), 
Avondale1 (Avo1), Avondale2 (Avo2) and Merredin, seed coat colour (1-9, 1 most desirable), 
100-seed weight and ascochyta blight score (0-9, 9 most susceptible) in lines selected for 
promotion to stage 3 CVT of 2008 along with controls 



















00252-WA3 48 76 111 108 99 98 4 16.7 5.0 
98244-WAD12 46 97 110 90 94 100 5 17.7 5.0 
98244-WAD20 47 97 120 111 98 111 4 18.6 5.8 
98244-WAD27 49 85 110 109 99 102 4 17.6 4.8 
98343-WAD7 52 73 87 109 94 85 3 21.0 5.8 
98343-WAD18 47 96 102 94 100 98 3.5 17.4 4.5 
98343-WAD21 47 98 112 95 113 105 5 17.0 5.0 
99-451A-WAD18 51 80 97 115 106 97 4 21.1 5.3 
99-462A-WAD5 48 90 114 105 102 104 4 18.2 4.8 
99-462A-WAD17 51 86 111 119 96 105 8 17.1 4.8 
99226-WAD7 48 86 113 119 87 104 4 16.8 5.5 
99262-WAD3 53 89 118 116 103 110 5 17.3 5.0 
99262-WAD10 47 89 99 131 97 103 5 15.7 4.5 
ICCV 04537 43 94 99 106 86 96 4 23.3 4.5 
ICCV 98815 49 84 114 91 92 96 6 24.2 4.5 
Genesis510 48 95 105 87 97 95 5 16.4 4.5 
Genesis836 53 100 100 100 100 100 4 17.8 5.0 
Sonali 46 53 93 70 97 71 6 18.5 5.8 
Genesis836 yield  1182 986 950 246     
CV%  14.5 12.5 22.3 17.2     
The Medina ascochyta nursery suffered from patchy root knot nematode infection.  As a result some 
potentially resistant lines succumbed to ascochyta infection in one or more replications.  Whereas 
most of the selected lines had ascochyta resistance greater than Genesis836, a few high-yielding lines 
showing lesser resistance have also been selected as they showed good resistance in 2006.  The tall 
line 99262-WAD3 showed the best compromise between yield and ascochyta resistance. 
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chickpea, desi, breeding, ascochyta blight, resistance 
ACKNOWLEDGEMENTS 
We thank Research Support Unit staff of Avondale, Merredin and Medina.  We also thank Mr Geoff 
Ludemann for providing us land at his Bolgart property.  Financial support from COGGO is gratefully 
acknowledged. 
Project No.: CGO 9-2004 
Paper reviewed by: Mr Ian Pritchard 
 
Agribusiness Crop Updates 2008 
 
Crop Updates is a partnership between the Department of Agriculture and Food, Western Australia and  
the Grains Research & Development Corporation 
30 
Can wide rows buffer chickpea growth against a dry 
environment? 
Bob French and Wendy Vance, Department of Agriculture and Food, Western 
Australia, Dryland Research Institute, Merredin and School of Environmental 
Sciences, Murdoch University, Murdoch, WA 
KEY MESSAGES 
• Planting chickpeas in rows 50 cm or wider can significantly improve grain yield under very dry 
conditions compared to 23 cm rows.  However, we do not recommend wider rows than 50 cm 
because they did not lead to any further yield improvement and other research suggests that it 
may lead to yield declines under higher yield potential conditions. 
• Fertiliser is better placed below the seed than with it. 
• Seed priming had no effect on crop establishment or grain yield under WA conditions. 
BACKGROUND AND AIMS 
Desi chickpea is a high value pulse crop well suited to the Mediterranean climate of the agricultural 
areas of Western Australia.  It has not been extensively grown in WA since the end of the 1990s due 
to the risk of Ascochyta rabei infection and to poor yields in drier than average seasons.  Good 
progress has been made since then through breeding Ascochyta tolerant chickpea varieties and some 
improvement has been made in yield potential, although further improvement would be welcome.  In 
this paper we investigate the potential role of wide row spacing in stabilising chickpea yield under dry 
conditions. 
Planting lupins in rows up to 1 m apart can improve grain yield in comparison with narrower rows in 
dry warm environments such as occur in the northern half of Western Australia’s agricultural areas 
(French and Harries 2006).  This is due to deferring crop use of soil water stored between the rows 
until late in the season when it is needed for grain filling.  It is also common practice in Queensland to 
grow chickpeas in wide rows where they are grown mainly on stored soil water, although Beech and 
Leach (1989) found no influence of row spacing on chickpea grain yield in this environment.  The aim 
of the work described here was to see if growing chickpeas in rows more than 23 cm apart improved 
grain yield under water deficit, and whether differences in soil water storage could explain any effects 
observed.  Other aims were to test whether the concentration of fertiliser under very wide rows caused 
any toxicity to the crop, and whether seed priming could improve crop establishment. 
METHOD 
Genesis 836 chickpea was sown at 110 kg/ha in 23, 50, 75, and 100 cm rows at Merredin Research 
Station on 26 June 2007.  Two fertiliser placement treatments were included as a factorial with the row 
spacing treatments.  They were 50 kg/ha double superphosphate drilled with the seed, or placed 5 cm 
below the seed.  Seed priming was not tested as a full factorial, but only in the 23 cm treatment with 
fertiliser placed below the seed.  Priming was done as described by Johansen et al. (2007). 
The site was on a Merredin series calcareous loamy earth (Schoknecht 2002).  80 mm irrigation was 
applied to half of the site in mid April to generate differences in the amount of water deficit experienced 
by the crop. 
RESULTS 
Seasonal conditions 
The growing season at Merredin in 2007 started very late (hence the late sowing date), and it was very 
dry (May to October rainfall 163 mm).  In addition there was very little summer rain so there was no 
stored soil moisture at the start of the growing season, except where it had been applied.   
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There was significantly more soil moisture present where irrigation had been applied in April 
(Figure 1).  The profile in the non-irrigated plots was as dry as the driest profiles recorded on this soil 
by Russell (2005) and we assume that it was close to wilting point throughout.  Using the bulk 
densities recorded for this soil by Russell (2005) we estimate that about 20 mm of the 80 mm applied 
in April remained when the trial was sown, all in the top 40 cm. 


















Figure 1. Effect of pre-season irrigation on sowing soil moisture profiles on site of chickpea row 
spacing trial at Merredin 2007. 
Crop growth 
The seedbed was too dry to stimulate germination when the crop was sown, but it established after 
light rain in the following week.  Detailed observations of crop emergence revealed that the average 
time to emergence was 15.2 days but there were no significant effects of any treatments.  By 
mid-August the plants were still very small and there was only a small, non-significant, effect of 
pre-sowing irrigation on crop biomass (18.3 g/m² and 16.7 g/m² respectively in irrigated and 
non-irrigated) but a significant row spacing effect had emerged (Figure 2). 



















 Row spacing (cm) 
 Flowering 
 Early 
 Harvest  
 
Figure 2. Effect of row spacing on biomass production of a chickpea crop at Merredin in 2007 at three 
times: early (7 weeks after sowing), flowering (13 weeks after sowing) and at harvest.  Values 
are means across irrigation treatments and vertical bars are least significant differences at 
P = 0.05. 
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The row spacing effect had become more pronounced by the time the crop flowered however, the 
wide spacings recovered considerably by crop maturity; 100 cm spacing producing 87% of the 
biomass of the 23 cm spacing at this time.  At the time of crop flowering the irrigated treatments had 
just over twice as much biomass as the unirrigated treatments.  There were no interactions between 
row spacing and irrigation. 
Despite these effects on biomass, chickpeas yielded significantly more grain when sown in 50, 75 and 
100 cm rows than in 23 cm rows (Table 1).  This may be explained for the chickpeas in 75 and 100 cm 
rows by the significantly higher harvest indices than in narrower rows.  There was no interaction 
between row spacing and irrigation.   
Table 1. Effects of row spacing and pre-season irrigation on chickpea grain yield (kg/ha) at Merredin 
2007 
Row spacing 23 cm 50 cm 75 cm 100 cm 
Irrigated 445 527 524 489 
Not irrigated 175 255 254 231 
lsd (P = 0.05) 71 or 54 with the same level of irrigation 
Fertiliser placement also had a significant effect of grain yield.  Averaged over row spacing and 
irrigation treatments placing fertiliser below the seed resulted in 60 kg/ha more grain compared to 
drilling it with the seed.  This seemed to be related to greater plant mortality when fertiliser was placed 
with the seed:  below-seed plots had 6 plants/m² more than with-seed plots at maturity.  Seed priming 
had no significant effect on grain yield, biomass, or crop establishment. 
Soil water 
Pre-season irrigation resulted in about 20 mm more water for the crop to use during the growing 
season (Figure 1).  To give an extra 268 kg/ha grain (Table 1) this would have to be used with a water 
use efficiency of 13.4 kg/ha/mm.  There was also more water under wide row plots at flowering than 
under narrow row plots (Figure 3).  In wide rows soil water extraction occurred close to the crop rows 
before halfway between the crop rows, as happens in lupins (French and Harries 2006).  The greater 
availability of soil water after flowering in wide rows would have enabled these chickpeas to continue 
growing for longer and partially make up the biomass deficit that had developed at that stage 
(Figure 2).  The greater availability of water during pod fill would also have contributed to the higher 
harvest index. 












 Gravimetric water content (%) 
 Non-irrigated 












 Gravimetric water content (%) 
 Irrigated 
      23 cm rows         100 cm rows 50 cm from row         100 cm rows 12 cm from row   
 
Figure 3. Soil moisture profiles under chickpeas grown in 23 cm rows and 100 cm rows at Merredin in 
2007.  Samples were taken 12 cm from the crop row in both spacings as well as 50 cm from 
the crop row in the 100 cm spacing. 
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CONCLUSIONS 
Planting desi chickpeas in rows wider than 25 cm can lead to better grain yields under very dry 
conditions.  In this experiment there was no yield benefit in rows wider than 50 cm and, since 
conditions will very rarely be harsher than those in the 2007 growing season at Merredin, we don’t 
think there is a good case for planting chickpeas in wider rows in Western Australia’s agricultural 
areas.  This is because under higher yield potential conditions wide row spacings can lead to reduced 
yields (Riethmuller and MacLeod 2002).  It is likely that chickpea yield is affected by the same factors 
as lupin yield when row spacing changes.  There the resultant effect is a compromise between 
reduced light interception and greater water supply during grain filling as row spacing increases 
(French and Harries 2006).  Our results are consistent with this reasoning:  lower total dry matter 
production in wide rows, particularly early in the season, but higher harvest index.  Soil moisture 
stored from summer rain is also valuable for chickpea production, and can be used quite efficiently to 
produce grain.  Note, though, that there can be considerable loss of this water before sowing on heavy 
soils where it is stored close to the surface.  However, in dry, late starting growing seasons chickpea 
yields will still be low, irrespective of the row spacing. 
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Field pea 2007 Crop Variety Testing (CVT) and 
National Variety Testing (NVT) 
Alan Harris, Rod Hunter, Tanveer Khan and Jenny Garlinge 
Department of Agriculture and Food, Western Australia 
KEY MESSAGES 
• Kaspa continues to show the broadest adaptation throughout the Western Australian (WA) 
wheatbelt. 
• Bundi, white seed type and Yarrum, dun type seed, were amongst the top yielding varieties 
across the majority of sites.  
• SWCeline is a high yielding variety in its second year of testing. 
AIMS 
• To evaluate the yield potential of field pea varieties and pre-release lines across a range of 
agricultural environments in WA. 
• To identify specific environments where particular field pea varieties and pre-release lines may 
be targeted. 
METHOD 
Twenty four entries including seven commercial varieties were evaluated across eleven sites in 2007.  
Due to limitations of seed brought about by a poor 2006 season, both locally and in the Eastern 
States, not all treatments could be sown at all sites.  Only four treatments were represented across all 
eight sites.  The majority of lines tested in CVT/NVT trials are promoted from the Australian Field Pea 
Improvement Program (AFPIP).  Two lines; prefix WAPEA, having been selected in WA. 
Trials were sown in field plots 20 m long and 1.6-1.8 m wide with three replications which received 
fertiliser at the time of sowing.  All trials received a knock down herbicide treatment prior to sowing 
followed by an insecticide and post seeding pre-emergent chemical application.  Field plots were 
unidirectional machine harvested.  The yield data was analysed using REML methods with the 
adjusted data presented in Table 1. 
RESULTS AND DISCUSSION 
Due to drought conditions experienced in the Northern and Eastern agricultural regions three of the 
eleven sites, Dalwallinu, Merredin and Yandanooka, failed and were not harvested.  Grass Patch 
received 208 mm starting rains but only a further 137 mm during the growing season.  This impacted 
on the harvest results, mean site yield 859 kg/ha.  The remaining seven sites all had reasonable 
rainfall through the growing season and produced some very good yields Katanning, Wittenoom Hills 
and Bolgart were the three highest yielding sites.  Jubuk, Mt Madden and Pingrup produced average 
to above average yields.  Data from the Jacup site at the time of publication was unavailable due to 
delays in harvesting. 
Three commercialised varieties Bundi, a large white seeded semi-leafless type, SWCeline, a white 
seeded semi-leafless variety, and Yarrum, a semi-leafless dun seeded type were the highest yielding 
lines across most sites.  These varieties have either an earlier or approximate flowering time to Kaspa. 
Kaspa yielded consistently across all sites with an overall average yield of 1794 kg/ha which was 
comparable to Bundi 1912 kg/ha, SWCeline 1847 kg/ha and Yarrum 1903 kg/ha.  At Katanning Kaspa 
was the highest yielding commercial variety with a mean yield of 3309 kg/ha. 
Six pre-release lines promoted from the National Breeding Program appear to have potential under 
WA growing conditions.  OZP0601, OZP0602, OZP0605, OZP0606, OZP0703 and 96286*1-11 all 
performed well across trial sites.  OZP0602 was the most notable performer at Grass Patch, Jubuk 
and Wittenoom Hills.  OZP0602 is a semi-leafless dun type with large seed (23.2 g/100 seeds).  
OZP0606 also a semi-leafless dun type, with a seed size similar to Kaspa (20.2 g/100 seeds), yielded 
well across most sites with an overall mean yield of 1933 kg/ha. 
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While some of the OZP lines have shown good early promise across a number of sites more data 
across a number of years will be required to develop confidence in their reliability to perform.  
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field pea, Crop Variety Testing (CVT), National Variety Testing (NVT) 
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Table 1. Seed yield of CVT/NVT field pea varieties and breeding lines, expressed as a percentage of Kaspa, Seed Type, Plant Type (SL = Semi-Leafless, 
C = Conventional) and 100 seed weight.  Sowing dates in parentheses.  Kaspa yield is in kg/ha 




















Seed type 100SW (g) 
Kaspa Mean 7 SL 100 100 100 100 100 100 100 Dun 20.4 
Bundi 3 SL 101 139 120 87 128 100 115 White 23.4 
SWCeline  2 SL 124 107 81 95 102 101 109 White  
97-033-1-6  2 SL 95 88 98 93 97 95 93 Dun 21 
Yarrum 4 SL 100 110 108 97 103  125 Dun 19.6 
OZP0602 2 SL 108 118 114 97  93 118 Dun 23.2 
OZP0603 2 SL 93 122 87 91  105 99 Dun 21.6 
WAPEA2213  2 SL 92 80 101 90 108  96 Dun 20 
OZP0601 2 SL  134 96 94 119 101 122 Dun 20 
OZP0605 2 SL  91 103 105 94 86 122 Spec. Dun 20 
OZP0606 2 SL  97 103 108  101 113 Dun 20.2 
WAPEA2211  2 SL 81 87  89   103 Dun 23.2 
OZP0703 2 SL  119 118 80   119 Dun 22 
96286*1-11  2 SL  117 108    119 Dun 23.8 
01-227-20  2 SL  108  81   111 White 22.2 
01-511-7  2 SL  110 97    115 Dun 21.8 
OZP0702 1 SL  86  102   109 Dun 20.6 
96-286*1-9  2 SL   113    111 Dun 20.8 
01-226-6 2 SL    98   111 Dun 24.4 
Helena 12 C    84    Dun 17.8 
Parafield  10 C    79    Dun 21.6 
Sturt 6 C    95    White 19.8 
01-323-9 2 SL       115 Dun 21.8 
OZP0701 1 SL       117 Dun 22 
01-255-7 2 SL       97 Dun 23 
Kaspa yield 2024 772 1157 3309 1441 1782 2076 Dun 20.4 
CV% 6.3 14.7 7.9 10.1 8 5.6 6.3   
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Australian Field Pea Improvement Program (AFPIP):  
Evaluation of advanced breeding lines 
Tanveer Khan1, Phillip Chambers1, Chris Veitch1, Stuart Morgan1, Alan Harris1 
and Tony Leonforte 2 
1Department of Agriculture and Food, Western Australia 
2Department off Primary Industries, Victoria 
KEY MESSAGES 
• Yarrum and Bundi were generally the best performing control varieties. 
• Amongst dwarf duns, OZP0601 and 01-256-14 were the highest yielding lines.  OZP0701 also 
yielded very well. 
• 02-016-9, a high yielding line, is immune to the Pea Seed Borne Mosaic Virus (PSbMV) 
• Blue pea line 02-274-5 yielded almost twice as much as the blue pea control Excell. 
• None of the white peas out-yielded Bundi. 
• Tall and conventional leaf type lines 01-619-16, 99-382-4, 00-254-26, 00-261-1, 00-254-32 and 
PX-97-36-1 out-yielded Parafield by 14-18%. 
• Improvement in black spot resistance is more evident in the dwarf semi-leafless germplasm. 
BACKGROUND 
Field pea breeding in Australia is undertaken by the AFPIP, a sub-program of Pulse Breeding Australia 
(PBA).  The AFPIP sub-program is based at Horsham, Victoria (VIC) with collaborators in New South 
Wales (NSW), South Australia (SA) and Western Australia (WA).  The main objective of AFPIP is to 
expand the field pea industry in Australia through the development of new varieties with broad 
adaptation across Australia and also with suitable adaptation for specific production regions of 
Australia.  Western Australia is responsible for evaluating breeding lines being developed by the 
program, and undertaking a breeding and screening component for field pea black spot resistance.  
This paper describes the evaluation of lines at stage 3 from this program in WA.  Stage 3 is the final 
trial of the National Program and top lines selected from here enter the National Variety Testing 
scheme. 
AIMS 
• To identify breeding lines with improved and stable yield, appropriate phenology, lodging and 
pod shatter resistance at harvest and improved disease resistance in WA. 
METHOD 
Each trial had three replications with plot size 1.25 x 8 m using spatially balanced row-column design.  
Treatments included a set of control varieties.  The yield data were analysed using the statistical 
package ASREML.  The germplasm was divided into three series of trials: 
1. Dwarfs:  This contained largely the semi-leafless stiff stemmed dwarf and semi dwarf lines 
similar to Kaspa in habit.  Trials were planned for sowing at Dalwallinu, Merredin, Pingrup and 
Scaddan. 
2. Talls:  This contained largely the conventional leaf type lines similar to Parafield in habit 
although some conventional types with smaller stature were also included.  Trials were planned 
for sowing at Merredin and Scaddan. 
3. Whites:  This contained white flowered lines and included both semi leafless and conventional 
leaf types.  Most of the entries had round white seed but some blue seeded lines were also 
included.  Trials were planned for sowing at Dalwallinu, Merredin, Pingrup and Scaddan. 
Trials were not sown at Dalwallinu due to failure of opening season rainfall.  All trials at Merredin were 
sown on 30 May and Scaddan on 7 June.  At Pingrup, ‘dwarfs’ trial was sown on 8 June and ‘whites’ 
trial on 14 June. 
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Leaf type was recorded as conventional (C), semi-leafless (SL) and conventional small stature (D).  
Lodging was scored on 1-9 scale with 9 as most lodging resistant.  Maturity was scored on 1-9 scale 
with 9 being latest maturity.  Black spot resistance was scored on 0-9 scale with 0, as immune, 1 as 
most resistant and 9 most susceptible. 
RESULTS 
Merredin experienced severe drought conditions and all trials were abandoned.  Both Scaddan and 
Pingrup had good rainfalls until around mid September when an unusually dry spell started which 
continued into late October.  Despite this good yields were obtained at both sites but late flowering 
lines, particularly Kaspa, failed to realise their full potential. 
In the ’dwarfs’ trials, Yarrum and Bundi were the highest yielding controls at Scaddan.  Bundi was 
highest yielding control at Pingrup, Table 1.  OZP0601 and 01-256-14 were the highest yielding lines 
but scores of others also showed high yield potential compared with control varieties and these 
included OZP0701.  OZP0605 and OZP0702 were more comparable to Kaspa whose yield was 
modest in 2007.  Moderately black spot resistant line WAPEA2211 yielded similar to Kaspa.  Most 
entries in this trial had black spot resistance similar to Kaspa.  This is markedly more than the older 
varieties such as Parafield.  Line 02-016-9, one the high yielding lines, is first of the ‘Kaspa type’ line 
with immunity to PSbMV. 
In the ‘talls’ trial, dwarf control Bundi was the highest yielding in contrast to the tall controls Parafield 
and Sturt who were amongst the lowest yielding (Table 2).  Five lines yielded 111% or more than the 
site average compared to Parafield which was only 97%.  Apart from 98P795-4 (specially bred for 
greater resistance to black spot) all tall lines were very susceptible to black spot. 
In the ‘whites’ trial, only one line 02-371-2 exceeded the yield of white control variety Bundi (Table 3).  
Blue pea 02-274-5 showed a remarkable improvement on the blue variety Excell with almost double 
the yield.  Several lines showed less black spot symptoms than Kaspa. 
DISCUSSION 
Failure of spring rainfall had dramatic influence on the relative rankings within the trials.  Kaspa and 
Dunwa, the high yielding varieties of the 2006 season, yielded modestly in 2007.  The earlier flowering 
varieties such as Bundi were amongst the highest yielding in all trials.  In general ‘dwarfs’ lines 
showed the highest potential genetic improvement and this being more prominent in the dun types.  
Yield improvement in ‘talls’ is less pronounced and some of it may not sustain in a more average 
season.  In ‘whites’ it appears that apart from one exception, Bundi is still hard to beat.  Almost 
doubling of yield in a blue pea line over the prevalent blue pea variety Excell indicates a bright future 
to the small but significant blue pea industry. 
In general, black spot resistance is improved over the older cultivars like Dundale, Parafield and 
Dunwa and in some cases over Kaspa.  It is, however, very apparent that this improvement is more 
evident in ‘dwarfs’ where semi-leaflessness and compact stature allows more aeration in the canopy 
helping the small component of the genetic resistance.  It should be noted that although Yarrum has 
given good yield in WA in 2006 and again in 2007 it is known to be more susceptible to black spot. 
KEY WORDS 
field pea, Australian Field Pea Improvement Program (AFPIP), Pulse Breeding Australia (PBA),  
black spot 
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Table 1. Leaf type, lodging score, yield (kg/ha), yield as percentage of site mean, 100 seed weight, 
seed coat colour and black spot score (from Medina nursery) in ‘dwarf germplasm’ in selected 
top yielding lines along with potential releases (shaded) and control varieties (shaded) 
Scaddan Pingrup 












01-256-14 SL 6.5 3033 118 3406 119 20.9 Dun 6.8 
OZP0602 SL 6.5 2912 114 3404 119 21.0 Dun 7.3 
02-084-5 SL 7.5 3024 118 3284 115 18.9 Dun 6.3 
02-270-12 SL 7.0 2883 113 3351 117 18.4 Dun 6.8 
02-476-3 SL 7.0 2925 114 3287 115 23.7 Dun 6.5 
OZP0701 SL 7.5 2825 110 3354 117 19.5 Dun 6.5 
02-048-12 SL 5.5 2943 115 3232 113 19.8 Dun/White 6.5 
89-036*3-6-4 SL 7.5 3041 119 3112 109 21.6 Dun 6.0 
02-016-9 SL 6.5 2894 113 3256 114 21.7 Dun 7.0 
89-036*3-6-1 SL 7.0 2855 111 3280 115 23.7 Dun 6.0 
02-341-4 SL 7.0 3112 121 3014 105 20.9 Dun 6.5 
02-120-5 SL 7.0 3060 119 3064 107 20.4 Dun 7.0 
01-227-5 SL 7.0 2964 116 3157 110 20.5 Dun/Speckled 6.5 
02-082-10 SL 5.5 2725 106 3394 119 21.7 Dun 6.0 
OZP0601 SL 7.0 2934 115 3172 111 18.9 Dun 7.0 
02-557-3 SL 7.0 2956 115 3109 109 17.6 Dun/Speckled 6.5 
01-230-14 SL 6.5 2784 109 3256 114 17.3 White 6.8 
01-511-7 SL 7.0 2653 104 3355 117 21.2 Dun 6.3 
02-051-7 SL 7.5 3017 118 2984 104 20.5 Speckled Dun 6.5 
OZP0606 SL 7.0 2917 114 3072 107 20.7 Dun 6.5 
Bundi SL 7.0 2805 110 2911 102 22.0 White  
Yarrum SL 7.0 2808 110 2877 101 19.6 Dun  
WAPEA2211 SL 6.5 2757 108 2727 95 23.3 Dun 5.0 
Kaspa SL 7.0 2490 97 2883 101 18.8 Dun 6.5 
OZP0605 SL 6.5 2392 93 2816 98 19.5 Dun 6.5 
OZP0702 SL 7.5 2507 98 2557 89 20.2 Dun 6.8 
Parafield C 2.5 2192 86 2784 97 20.9 Dun 7.3 
Helena C 3.0 2248 88 2709 95 15.2 Dun 7.5 
Sturt C 3.5 1965 77 2656 93 16.9 White  
WAPEA2212 SL 6.5 2065 81 2554 89 16.5 Dun 6.3 
Excell SL 7.5 1249 49 1301 45 16.3 Blue/White  
Site mean yield (kg/ha) 2562 2876 
CV% 15.2  11.3  
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Table 2. Leaf type, maturity score, yield, yield expressed as percentage of site mean, seed coat colour 
and black spot score in selected high yielding ‘tall germplasm’ and control varieties (shaded) 
at Scaddan 











Bundi SL 2 2880 122 White  
01-619-16 C 5 2713 115 Dun 7.5 
99-382-4 D 8 2649 112 Dun 7.8 
00-254-26 C 7 2644 112 Dun 7.5 
00-261-1 C 4 2631 112 Dun 7.8 
00-254-32 C 3 2622 111 Dun 7.5 
PX-97-36-1 D 3 2560 109 Dun 7.3 
Yarrum SL 2 2539 108 Dun  
01-619-18 C 7 2537 108 Dun 7.5 
99-382-10 D 6 2507 106 Dun 7.5 
Kaspa SL 6 2507 106 Dun 7.5 
00-254-8 C 7 2488 106 Dun 7.5 
01-619-10 C 7 2480 105 Dun 7.8 
99-382-3 C 8 2451 104 Dun 7.5 
98P795- 4 C 8 2409 102 Speckled Dun 5.5 
00-259-4 C 5 2398 102 Dun 7.5 
Parafield C 4 2284   97 Dun  
Sturt C 5 2181   93 White  
99-433-3-1 C 6 1841   78 Maple/Blue/White 7.5 
Excell SL 7 1527   65 Blue  
Site mean yield (kg/ha) 2356 
CV% 20.0  
 
Agribusiness Crop Updates 2008 
 
Crop Updates is a partnership between the Department of Agriculture and Food, Western Australia and  
the Grains Research & Development Corporation 
41 
Table 3. Leaf type (Lt), lodging score (Lodg.), yield and yield expressed as percentage of site mean at 
Scaddan and Pingrup, 100 seed weight and seed coat colour in selected top yielding lines and 
controls (shaded) in ‘white seeded germplasm’.  Black spot scores were recorded in Medina 
disease nursery 
Scaddan Pingrup 
Name Lt Lodg. 









02-371-2 SL 8.0 2736 131 2680 121 22.8 White 7.3 
Yarrum SL 6.0 2692 129 2549 115 19.7 Dun  
Bundi SL 5.5 2651 127 2569 116 22.9 White  
Kaspa SL 7.0 2427 116 2637 119 20.3 Dun 7.0 
02-302-1 SL 6.5 2556 122 2333 105 22.3 White 7.0 
02-154-7 SL 8.0 2467 118 2410 109 18.2 White 6.3 
02-381-4 SL 6.5 2371 113 2377 107 21.4 White 6.3 
02-371-3 SL 6.5 2266 108 2414 109 22.0 White 6.3 
02-034-2 C 6.5 2203 105 2331 105 21.5 White 6.5 
02-274-5 SL 8.0 2339 112 2159 97 23.6 Blue/White 7.3 
02-335-1 SL 7.0 2177 104 2307 104 21.6 White 7.0 
02-093-1 SL 7.0 2161 103 2318 104 18.9 White 6.0 
02-503-2 SL 8.5 2237 107 2219 100 16.8 White 6.3 
Parafield C 3.0 1900 91 2114 95 18.9 Dun 7.5 
Sturt C 4.5 1548 74 2077 94 18.5 White  
Excell SL 6.5 1054 50 1310 59 19.4 Blue/White  
Site mean 2091 2209  
CV% 16.4  11.8  
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Ability of semi-leafless field peas to recover after 
rolling 
Mark Seymour and Rodger Beermier, Department of Agriculture and Food, 
Western Australia 
KEY MESSAGE 
• Field pea can be rolled at a range of growth stages up to twelfth node with minimal yield loss. 
AIM 
• To monitor the effects of rolling semi-leafless field peas at different timings and their ability to 
recover. 
METHOD 
Randomised block design with four replications.  See Table 1 for list of treatments.  All plots except 
treatments 1 and 2 were rolled immediate after sowing, 1 June, to eliminate differences between rolled 
treatments in establishment or herbicide efficacy/tolerance/damage.  On each occasion, rolling 
occurred during the afternoon, between 2-3 pm, to minimise crop damage. 
RESULTS 
For many growers who have not rolled near sowing or early post emergent the decision will be ‘roll or 
not roll’ a standing crop.  This trial indicates for all but the latest rolling date, 16 node, rolling late will 
be safe on the crop.  When compared to not rolling the paddock at all, only the 16 node stage reduced 
yield. 
Table 1. Grain yield as % of nil control of Kaspa field pea following rolling at various times, Katanning 
2007 
Rolling treatments Date of rolling Grain yield % of nil, 2.4 t/ha 
Nil   100 
No rolling at seeding, but roll at 4 node stage 12 July 107 
Pre emergent 1 June 104 
Pre emergent and 4 node stage 1 June and 12 July 99 
Pre emergent and 8 node stage 1 June and 3 August 97 
Pre emergent and 12 node stage 1 June and 27 August 99 
Pre emergent and 16 node stage 1 June and 17 September 92 
P (reml)  0.013 
lsd  6 
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Prior to rolling 12 node stage 
treatment on 27 August 
Immediately after rolling at 
12 node stage 
After rolling at  
12 node stage 
 
4 days after rolling at 
12 node stage 
8 days after rolling at 
12 node stage 
15 days after rolling at 
12 node stage 
 
23 days after rolling at 
12 node stage 
37 days after rolling at 
12 node stage 
Rolling 16 node treatment on 
17 September 
Figure 1. Visual observations at rolling and in the weeks following were often dramatic. 
CONCLUSION 
Rolling field pea is a suggested practice for all field pea paddocks in Western Australia to provide a flat 
soil surface in order to facilitate a safe and efficient harvest.  Current recommendations are to roll the 
paddock either immediately after sowing the crop or at the 4 node stage and these were amongst the 
best treatments in this trial.  However if farmers are unable to gain access to a roller at these early 
stages it appears rolling up to the 12 node stage is unlikely to lead to a yield reduction.  Rolling later 
than 12 node, particularly near flowering, > 16 node, may not provide the crop with sufficient time to 
recover prior to pod set and may lead to a yield reduction.  It should be noted that rolling at later 
stages, > 8 node, is likely to be less efficient due to reduced soil contact and ridges may not be 
flattened.  This is more likely to occur in bulky crops or in dry conditions on heavy soils. 
KEY WORDS 
rolling, field pea 
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Field pea germplasm enhancement for black spot 
resistance 
Tanveer Khan, Stuart Morgan, Alan Harris and Phillip Chambers, Department of 
Agriculture and Food, Western Australia 
KEY MESSAGES 
• Incremental progress is being achieved in enhancement of field pea for black spot resistance in 
agronomically desirable lines but the level of resistance has not exceeded WAPEA2211. 
• More adapted resistant lines identified will be incorporated in crosses by the Australian Field 
Pea Improvement Program (AFPIP) and selected lines will go in nation wide yield trials. 
BACKGROUND 
Black spot, caused by Mycosphaerella pinodes, is the most important disease of field pea across 
southern Australia.  Attempts to develop resistant germplasm have been frustrated by both, the low 
level of resistance naturally available in the germplasm collections and the reliability of screening 
methods.  The National Pea Breeding Program based a black spot breeding module in Western 
Australia.  More than a decade of work in WA has now given a glimmer of hope that a useful measure 
of resistance, in adapted varieties, is possible through a focussed program. 
AIMS 
• To identify sources of resistance and develop parental lines for crossing. 
• To develop germplasm combining desirable agronomic characteristics with black spot 
resistance. 
• To contribute enhanced germplasm to the National program for crossing, further evaluation and 
selection. 
METHODS 
Crosses are made in WA between agronomically suitable lines and sources of black spot resistance.  
Crossed populations are fast tracked using single seed descent (SSD) method to F4-F5 before 
selection under black spot epidemic.  Genetically stable lines are screened for resistance and for 
agronomic desirability over two years before being advanced to yield trials.  This paper reports results 
from the advanced yield trials conducted at Bolgart and Merredin and the black spot resistance 
evaluated at Medina in 2007.  Yield trial at Bolgart was sown on 1 June 2007 and at Merredin on 
29 May 2007.  Each trial had three replications and plot size was 1.2 x 10 m.  The black spot 
evaluation nursery at Medina with 3 m row plots and 3 replications was sown on 16 May 2007 and 
subjected to natural epidemic.  The Merredin trial was abandoned due to exceptionally dry conditions. 
RESULTS 
Disease development at Medina started very early and was more severe than previously seen.  As a 
result only a limited number of lines showed resistance levels distinctly higher than Kaspa (Table 1).  
Six lines (shaded grey in Table 1) have shown resistance in advanced trials in more than one season.  
Only two are dun types.  Two new lines with resistant reaction 5 have white or blue seed.  A great 
proportion of resistant lines have semi-leafless character and nearly half have good stem strength.  
WAPEA2211 continued to show good resistance.  Two lines out-yielded Kaspa by 4-8%. 
CONCLUSIONS 
New lines with moderate resistance and agronomically desirable characteristics continue to emerge. 
However, the level of improvement in resistance has not progressed over that seen in WAPEA2211.  
More promising resistance has been seen in genetic material at earlier stages of the breeding cycle 
and they will go to yield trials in 2008. 
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Table 1. Flower colour (Fc, w white, p purple, pk pink), leaf type (Lt, S semi-leafless, N normal), 
development score (Ds, 0-9, 0 no flowering, 3 flowering, 4 pod initiation, 9 fully developed 
seed), maturity score (Ms, 1-9, 1 earliest maturing), agronomic desirability (Agr, 0-3, 3 most 
desirable), standing ability (Sta, 1-9, 1 totally lodged and 9 all plants upright), mean of yield in 
kg per ha, 100 seed weight (100 SW) and seed type at Bolgart, black spot reaction (Bs) at 
Medina in selected breeding lines and controls.  Shaded lines have shown resistance for more 
than one season in advanced trials 
Name Lt Fc Ds Ms Agr Sta Yield %Kaspa 100SW Seed type Bs 
99P916-1 S W 3 7 1.5 2 2291 76 11.9 Blue 4.7 
00P040-5 S Pi 1 7 2 7 2715 90 22.0 Dun 4.8 
WAPEA2211 S Pi 1 6 2 6 2598 86 21.3 Dun 4.8 
00P116-1 S W 4 5 2.5 6 2332 77 19.1 Blue/White 5 
00P097-04Y-9 S W 2 7 2.5 4 2593 86 22.8 White/Blue 5 
00P040-9 S W 1 9 2.5 4 2572 85 23.2 White 5 
98P795- 4 S P 1 7 1 3 2686 89 20.5 Spec Dun 5 
99P961-2 C W 3 8 2.5 1 2452 81 28.8 Blue 5.2 
01P405-BS04-11 C W 4 6 0.5 1 2206 73 17.9 White 5.2 
00P040-5-WA1 S Pi 1 7 3 5 2718 90 21.4 Dun 5.3 
00P021-1 S W 4 6 2.5 7 3139 104 18.7 Blue/White 5.3 
00P097-04Y-11 S W 2 6 2 3 2546 84 20.9 Blue/White 5.3 
99P940-6 S W 3 7 2.5 4 2972 98 17.9 White 5.5 
00P097-04Y-14 S W 4 6 2.5 3 3255 108 21.4 White 5.5 
Kaspa yield S Pi 3 6 2.5 6 3028 100 21.7 Dun 6 
Dunwa C P 4 5 2.5 1 2907 96 22.4 Dun 7 
Parafield C P 4 6 2.5 1 2684 89 20.7 Dun 7 
Dundale C P 5 6 2 1 2553 84 19.5 Dun 7.3 
Helena C P 5 5 3 1 2835 94 15.9 Dun 7.5 
CV (%)         12      
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Application of ‘Blackspot Manager’ model to 
identifying a low risk sowing date for field pea in 
South Australia and Western Australia in 2007 
Moin Salam1, Jenny Davidson2, Jean Galloway1, Pip Payne2, Tess Humphries2, 
Bill MacLeod1 and Art Diggle1 
1Department of Agriculture and Food, Western Australia 
2SARDI, South Australia 
KEY MESSAGES 
• Based on pre-seasonal temperature and rainfall, the ‘Blackspot Manager’ forecasts onset and 
progression of air-borne ascospores from infected field pea stubble during a growing season.  
This information can be used to determine sowing dates that are low blackspot disease risk. 
• During 2007 season, the model’s prediction continued to be tested in different field pea growing 
regions of South Australia and Western Australia. 
PRINCIPLES OF BLACKSPOT DISEASE MANAGEMENT IN FIELD PEA 
Researchers in Australia and elsewhere have found that windblown ascospores are the key agent 
introducing blackspot infection into field pea crops.  The blackspot fungus produces ascospores on the 
previous seasons infected field pea stubble.  As fungicide control is not economical and varieties with 
resistance to this disease are not available, management of blackspot depends on agronomic or 
cultural practices.  The principal strategy for management of blackspot in field peas, is to delay sowing 
toward the end of the sowing window to avoid the majority of ascospores falling released from pea 
stubbles.  A rule of thumb is to delay sowing until at least 50% of the ascospores have been released 
and fallen on bare soil.  This reduces the potential blackspot disease level. 
HOW DO WE PREDICT ASCOSPORE RELEASE? 
The ‘Blackspot Manager’, developed by the Department of Agriculture and Food, Western Australia, 
uses the pre-season temperature and rainfall to forecast the onset and progression of ascospore 
dispersal from infected field pea stubble.  The model also predicts the incidence and frequency of 
ascospore release during the growing season (Salam et al. 2003).  The model’s predictions are based 
on the weather to-date and then projecting forward using a range of potential seasonal scenarios.  
Prediction of ascospore maturity helps growers to choose a suitable sowing time in order to minimise 
the risk of high numbers of spores falling on emerged crops.  These predictions began more than a 
month in advance of the 2007 cropping season.  
APPLICATION OF ‘BLACKSPOT MANAGER IN 2007 
In 2007 model predictions were made for seven sites in South Australia and 14 sites in Western 
Australia.  To test the model, the timing of maturity and release of ascospore were observed on 
infected field pea stubble in two sites in South Australia and two sties in Western Australia.  Disease 
was also recorded in six and four farmers’ paddocks in South Australia and Western Australia, 
respectively. 
RESULTS AND CONCLUSION 
The prediction of onset of ascospore maturity and ascospore release pattern agreed well with 
observations in all locations of South Australia and Western Australia.  The blackspot disease 
forecasts also agreed well with actual disease levels observed in 10 locations of both the States. 
The model will be used to predict blackspot ascospore release in 2008 in both South Australia and 
Western Australia; this prediction will be delivered to potential users (advisers, farmers and 
agribusiness community) via web (http://www.agric.wa.gov.au/cropdiseases).  The model’s validation 
will continue in a number of sites in both the states during 2008. 
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Late post emergent herbicide sprays for field pea 
Mark Seymour and Rodger Beermier, Department of Agriculture and Food, 
Western Australia 
KEY MESSAGE 
• Most herbicides tested were found to be safe when applied either at 3-6 node, 18 node or if 
applied at both times.  The exception was unregistered mix of  MCPA LV ester + Brodal® which 
was safe when applied early at 3-6 node but not when applied later. 
AIM 
The aim of this trial was to determine the crop safety of late herbicide application. 
There are a number of herbicides registered for post emergent use in field pea.  With the exception of 
Brodal® which is registered up to the flowering stage, most herbicides are registered for use at the 3-6 
node growth stage.  Many farmers fail to spray by then or weeds germinate after this growth stage. It 
is unclear if application late in the season reduces yield. 
DISCLAIMER 
This experiment includes unregistered chemicals and/or timings.  The findings in this study are not an 
endorsement or recommendation of the use of unregistered chemicals or timings.  Growers and their 
adviser should check the label of the product and/or the APVMA web site to find relevant registrations 
or permits prior to application. 
It is emphasised here that one should always follow herbicide label recommendations.  The 
Department of Agriculture and Food does not endorse the use of herbicides above the registered rate 
or off-label use of herbicides or off-label tank mixes.  Crop tolerance and yield responses to herbicides 
are strongly influenced by seasonal conditions.  Rates of unregistered herbicides tested in this 
experiment have been purposely omitted. 
METHOD 
The trial was laid out in a randomised block design with 3 timings x 6 main herbicide treatments x 4 
replications.  Herbicides used in treatments included – Brodal® (diflufenican 500 g/L), Lexone® DF 
(metribuzin 750 g/kg) and MCPA 250 (250 g/L MCPA present as the sodium and potassium salt) and 
MCPA LV ester (MCPA LVE 500, 500 g/L MCPA present as the iso-octyl ester).  See the results table 
for list of treatment combinations and timings.  
Kaspa was sown at a seed rate of 125 kg/ha along with 10 kg/ha of ALOSCA F on 1 June at the Great 
Southern Agricultural Research Station (GSARI), Katanning.  The soil was a grey sandy loam – pH 5.9 
(CaCl2) at 0-10 cm increasing to 7.7at 40-50 cm.  Plots were 20 m long x 1.44 m wide, sown at 2 m 
centres.  Surrounding each treatment plot was sown a faba bean plot for vehicle sprayer access and 
to minimise drift onto nearby treatment plots.  The plots established evenly and weeds were controlled 
by using a combination of IBS application of 0.84 kg Diurex®/ha + 1.5 L Trifluramax 480®/ha and a 
post emergent application on 3 August of the grass herbicides Leopard® 150 mL/ha (99.5 g/L 
quizalofop-p-ethyl) + Platinum® 250 mL/ha (240 g/L clethodim).  With the exception of a few scattered 
wild radish plants in the south western corner of the trial the site can be considered to be weed free. 
Treatments were applied on 19 July (3-6 node) and 5 September (18 node = 10 days prior to 50% 
flowering).  Rainfall was good following application with 43 mm falling in the 14 days after the 3-6 node 
application and 27 mm falling in the 14 days following the 18 node applications.  Katanning had a very 
good spring with 233 mm falling in the months following the 1st treatment application – this is reflected 
in the high yields obtained in the trial. 
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RESULTS 
MCPA ester LVE + Brodal® had noticeable crop effects in the days following application with twisting 
of leaves and growing points.  When applied early (3-6 node) the crop had sufficient time to recover 
and grow out of the symptoms, but this was not the case when applied later at 18 node and effects 
were still evident at harvest. 
Most herbicides had no effect on grain yield when applied either at the 3-6 node stage, 18 node or at 
both times.  The exception was the MCPA LV ester + Brodal® mix which was safe when applied early 
(3-6 node) but not when applied later. 









Nil control (2.7 t/ha)    100 
Brodal® 100 mL + Lexone DF® 100 g 96 94* 92* 94 
Brodal® 200 mL 100 99 101 100 
Lexone DF® 200 g 104 94* 98* 98 
MCPA ester LVE# + Brodal® 100 77* 72* 83 
MCPA 250® 1 L 101 97* 96* 98 
Mean 100 92 92 95 
 P value lsd   
Spray < 0.001 9   
Timing < 0.001 9   
Spray.Timing 0.001 9   
# Not registered for use in field pea in WA, consequently the application rates of both MCPA ester LVE and 
Brodal® tested has been purposely omitted. 
* Not registered for use in field in WA at this crop stage. 
CONCLUSION 
A number of herbicides were found to have no significant effect on the growth and yield of field pea at 
Katanning in 2007 at a wide range of growth stages.  The exception in this trial was the late 
applications of MCPA LV ester + Brodal® which reduced yield when applied at the late field pea 
growth stage of 18 node.  At a similar trial in 2007 at Wittenoom Hills we found earlier timings of this 
mix also reduced yield of field pea (see Harmohinder and Seymour, 2007 in Weeds Booklet). 
Whilst most herbicides were technically safe on the crop when sprayed at 18 node, farmers should 
aim to spray earlier if possible as weeds will be difficult to control at that later stage due to their large 
size and the low probability of getting good coverage of the herbicide through the crop canopy. 
Brodal® is the only registered product for use of field pea in WA at the 18 node growth stage. 
KEY WORDS 
herbicide, late application, field pea 
ACKNOWLEDGMENTS 
Great Southern R.S. Research Support Unit and Pam Burgess (GPA) provided technical support. 
Project No.: GPA and GBC (DAFWA), DAW00100 (GRDC) 
Paper reviewed by: Harmohinder Dhammu 
Agribusiness Crop Updates 2008 
 
Crop Updates is a partnership between the Department of Agriculture and Food, Western Australia and  
the Grains Research & Development Corporation 
50 
Adding triasulfuron to croptopping mixes does not 
affect the yield of field pea 
Mark Seymour, Department of Agriculture and Food, Western Australia 
KEY MESSAGE 
• The addition of triasulfuron (Logran®) to paraquat (Gramoxone 250®) or glyphosate (Roundup 
Powermax®) at appropriate timing does not affect the yield of field pea. 
• To avoid potential chemical residue issues growers should avoid applying glyphosate and/or 
triasulfuron earlier than 50% brown pods. 
AIM 
To determine the crop safety of adding triasulfuron (Logran®) to croptopping mixes  
METHOD 
Randomised block design with 6 Replications, see Table 1 for treatment list.  Plots were 40 m long x 
1.44 m wide, sown at 2 m centres.  Surrounding each treatment plot was sown a vetch plot for vehicle 
sprayer access and to minimise drift onto nearby treatment plots.  Kaspa was sown at a seed rate of 
125 kg/ha plus 10 kg/ha of ALOSCA F inoculum on 31 May 2007 at Wittenoom Hills.  The plots 
established evenly and weeds were controlled by using a combination of PSPE application of 0.55 kg 
Diurex/ha + 34 g Spinnaker/ha on 31 May and a post emergent application on the 10 July of 80 g 
Lexone/ha + 80 mL Brodal/ha.  Grasses were further controlled following an application of 300 mL/ha 
of Aramo on 18 August.  Thus the site can be considered to be weed free at the time treatments were 
applied. 
To determine the percentage of brown pods and the moisture percentage of seed and subsequent 
timing of appropriate treatments 30 stems per plot from unsprayed plots were sampled at various 
times (13, 15, 20, 24, and 29 of October and 8 of November).  In addition whole tops and seed of 
plants were sampled from the 75% brown pod gramoxone treatment plots 0, 2, 5, 8 and 14 days after 
application for gramoxone residue testing.  At harvest additional whole tops and seed were sampled 
from every plot for residue testing of selected herbicides.  All samples destined for residue testing 
were kept cool in the field prior to freezing at the DAFWA Esperance office and subsequent chiller 
freight to Symbio Alliance in Queensland for residue testing. 
RESULTS 
Treatments had no significant effect (P > 0.05) on grain yield of Kaspa field pea (Table 1).  The 
addition of triasulfuron to herbicides paraquat or glyphosate at appropriate timing did not affect the 
yield of field pea compared to the unsprayed Nil treatment.  However there was some indication that 
adding triasulfuron to glyphosate at 25% brown pod stage reduced yield compared to maximum yield 
and the chemical residue of both triasulfuron and glyphosate in the seed was above acceptable levels, 
Table 2. 
All other residue tests were below Australian Pesticide and Veterinary Medicines Authority (APVMA) 
maximum residue limits (MRL’s).  This included paraquat which has a 14 day withholding period, 
whereas the data obtained from this trial indicates that residue levels in both seed and stubble of field 
pea were well below the MRL’s from 1-14 days after application, Table 3. 
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Table 1. Grain yield (% of Nil control) of Kaspa field pea following application of croptopping 
herbicides at Wittenoom Hills, 2007 
15 g/ha Logran 
+ 1% oil Herbicide (L/ha) Timing and date of application 
- + 
Mean 
Nil    1.9 t/ha 
Roundup Powermax 1.8  25% brown pods (13 October) 101 94 97 
Roundup Powermax 1.8  50% brown pods (20 October) 98 102 100 
Gramoxone 1.0  75% brown pods (24 October) 96 104 100 
Gramoxone 1.0  100% brown pods (29 October) 103 108 106 
Mean  99 102 101 
lsd 





Timing 0.098 8 7   
Logran 0.268 8 5   
Timing.Logran 0.154  10   
CV% 8      
Table 2. Chemical residue tests at harvest, 8/11/07 (mg/kg, dry weight basis) 
Seed Stubble 
Herbicides Timing 
glyphosate paraquat triasulfuron glyphosate paraquat triasulfuron




pods 14.665      
Roundup Powermax 
1.8 L/ha + 15 g 
Logran + 1% oil 
25% brown 




pods 0.93      
Roundup Powermax 
1.8 L/ha + 15 g 
Logran + 1% oil 
50% brown 
pods 0.86  0.017    
Gramoxone 1 L/ha 75% brown pods  0.12     
Gramoxone 1 L/ha + 
15 g Logran + 1% oil 
75% brown 
pods  0.195 < 0.01  1.895 0.032 
Gramoxone 1 L/ha 100% brown pods  0.225     
Gramoxone 1 L/ha + 
15 g Logran + 1% oil 
100% 
brown pods  0.102 < 0.01  4.665 0.0485 
 *MRL 5 1 0.02* 150 500 5 
* Cereal grain, no MRL (Maximum residue limit) set for pulses. 
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Table 3. Paraquat residue (mg/kg) in seed and stubble of Kaspa field pea following application of 
1 L/ha of paraquat on 26/10/07 at the 75% brown pod stage 
Sampling date Seed Stubble 
26/10/2007 0.099 11.015 
29/10/2007 0.12 2.362 
  1/11/2007 0.086 1.917 
  7/11/2007 0.12 1.334 
  8/11/2007 0.12 - 
MRL 1.0 500 
CONCLUSION 
Most peas in WA are croptopped to control ryegrass or radish or other weeds, and to even up the crop 
for harvest.  Previous work by Dr Cheam (DAFWA) has shown that triasulfuron + oil reduces seed set 
of wild radish, even at late embryo stages.  Farmers currently spray glyphosate at 50% brown pods 
and gramoxone at 75% brown pods or later.  Adding triasulfuron to either of these herbicide x timing 
combinations did not have any effect on grain yield or chemical residues in either seed or stubble.  
However, there was an indication that farmers should avoid applying glyphosate + triasulfuron mixes 
earlier than the 50% brown pod stage as chemical residues will be at unacceptable high levels and 
yield may be reduced. 
Work is continuing to determine if the addition of triasulfuron will adversely affect seed vigour and 
germination. 
KEY WORDS 
croptop, field pea, triasulfuron, glyphosate, paraquat 
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Herbicide tolerance of field pea varieties 
Harmohinder Dhammu1 and Mark Seymour2 
Department of Agriculture and Food, Western Australia;  1Northam and 2Esperance 
KEY MESSAGES 
• The field pea varieties tolerated a range commonly used herbicides/herbicide mixtures both at 
sowing and post emergent. 
• Kaspa and Bundi showed sensitivity to metribuzin at rates higher than 285 g/ha. 
• Kaspa showed sensitivity to Raptor®. 
• The unregistered herbicides Boxer Gold®, Linuron® and Blazer® + MCPA (Na and K salt) were 
tolerated well.  Brodal® + MCPA LV ester was phytotoxic to all the field pea varieties tested. 
Note: It is emphasised here that one should always follow herbicide label recommendations.  The 
Department of Agriculture and Food does not endorse the use of herbicides above the 
registered rate or off-label use of herbicides or off-label tank mixes.  Crop tolerance and yield 
responses to herbicides are strongly influenced by seasonal conditions.  Rates of unregistered 
herbicides tested in this experiment have been purposely omitted. 
AIM 
To evaluate the herbicide tolerance of new field pea varieties. 
METHOD 
A field trial was laid out in criss-cross design under weed free conditions at Wittenoom Hills in which 
three field pea varieties (Bundi, Kaspa, and Yarrum) were sown on 29 May 2007 on a sandy loam soil 
(pH (CaCl2) 7.6) with three replications.  The varieties were sown 5 cm deep at 120 kg/ha seed rate, 
along with 112 kg/ha Whitstar Extra banded below the seed, using knife points followed by rolling 
harrows and a rubber tyre roller.  The plots were 20 m long and 1.44 m wide, sown at 2 m centres.  
Surrounding each treatment-pair plots was sown a faba bean plot for vehicle sprayer access and to 
minimise drift onto nearby treatment plots.  There was a 0.5 m buffer between each treatment pair 
plots, which was not seeded. 
A range of herbicide treatments (Table 1) were applied across the variety strips before seeding 
(29 May), immediately post plant (30 and 31 May), at 3-4 node stage (6 July), 6-7 node stage (18 July) 
and 18-19 node stage (5 September).  Every eleventh plot was kept as untreated control to assess the 
spatial variability.  At the time of pre-emergent herbicide treatments application (31 May), soil moisture 
content (0-10 cm) was 12.2% on dry weight basis.  To determine the effect of herbicide treatments  on 
plant density, the field pea plants were counted from two randomly selected 100 cm x 24 cm 
quadrates per plot, 6 weeks after seeding the crop (19 July).  The field pea varieties were also 
assessed for visual injury in terms of leaf spotting, yellowing, necrosis, height and biomass reduction 
at 2-3 weeks after each treatment application and again at flowering stage using a 0 to 100% scale, 
where 0 = no visible injury and 100 = complete plant death (19 July, 2 August and 25 September). 
To manage low density of ryegrass and volunteer cereals, Aramo® 300 mL/ha was applied on 
18 August.  Insecticides applied across the whole site were Talstar® 0.2 L/ha (31 May) against 
redlegged earth mite, Rogor® 0.8 L/ha (3 August) against aphids, alphacypermethrin 0.2 L and 
Rogor® 0.8 L/ha (18 August) against pea weevil and aphid, alphacypermethrin 0.2 L/ha (10 
September) for pea weevil and alphacypermethrin 0.2 L/ha (4 October) for native budworm.  The trial 
was harvested on 18 November 2007 and grain yield was calculated using a final plot length of 18 m 
and 2 m centres (36 m²). 
Total rainfall from May to November at Scaddan was 189 mm (nearest automated weather station).  
The monthly distribution of the rainfall from May–October was quite uniform and highest rainfall during 
this period was in October when 31% of total growing season rainfall fell. 
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RESULTS AND DISCUSSION 
The effect of registered herbicides (in field peas) during early crop growth, at flowering and on grain 
yield (Table 1) of field pea varieties was as follows: 
• Brodal® and Sniper® are registered for use on field pea from 3rd node up to start of flowering 
stage.  Brodal® 200 mL/ha applied at 3-4, 6-7 and 18-19 node stages resulted in slight 
bleaching of the leaves/tendrils exposed to spray, but caused no significant negative effect on 
grain yield of any of the varieties tested.  Sniper® 50 g/ha applied at 3-4 and 18-19 node stage 
caused more intense bleaching of leaves/tendrils than Brodal®.  Sniper® also caused 
significant yield reduction in Kaspa when applied at 3-4 node stage and this yield reduction in 
Kaspa is in contrary with previous results. 
• During 2005, APVMA approved a permit (8833) for the use of metribuzin (Lexone® DF 750 g 
metribuzin/kg or any similar product) in field pea in WA, at the rates 180-380 g/ha depending on 
soil type, but in this trial we tested it at a higher rate also to assess the crop safety margins of 
the varieties for this herbicide.  Pre-emergent application of Lexone® at 380 g/ha was safe to all 
the varieties tested, however, its application at a higher rate resulted in significantly lower plant 
establishment of Bundi and Kaspa (data not shown).  Post-emergent application of Lexone® 
380 g/ha also caused significant reduction in number of Kaspa plants.  The negative effect on 
the plant population with pre and post-emergent Lexone® was translated into significant loss in 
grain yield of Bundi and Kaspa.  Post-emergent Lexone® at 380 g/ha had no significant 
negative effect on Bundi plant population, its growth and development, but produced 
significantly less grain yield in this variety.  These results especially of Kaspa are in contrast 
with results of a trial conducted during 2006 at Scaddan where post-emergent application of 
Lexone® was safer than its pre-emergent application at 380 g/ha.  The trial results indicate that 
Yarrum seems to have better tolerance to metribuzin (Lexone®) than Kaspa, which is in line 
with previous trial results. 
• Lexone® at rates lower than 380 g/ha in two or three way mixes with diuron or/and Spinnaker® 
(pre-em.) or Brodal® (post-em.) was safe on all the varieties.  As Kaspa has shown significant 
yield loss with Lexone® at 380 g/ha or above during 2006 and 2007 trials, we would urge 
caution in using metribuzin at rates higher than 200 g/ha in WA.  In most situations up to 200 g 
product/ha either alone or in mixture with other herbicides will provide adequate weed control. 
• Raptor® 45 g/ha applied at 3-4 node stage with basal Diuron (2 L/ha) caused burning of leaf 
margins, yellowing and stunting of plants across all the varieties during the early crop growth 
stages.  Raptor® also caused significant yield loss in Kaspa which is in contrast with previous 
results.  
• MCPA 250 (Na and K salt) at 1 L/ha applied at 6-7 and 18-19 node stages was tolerated well by 
all the varieties and the results (6-7 node stage) are consistent with previous trial results. 
The effect of unregistered herbicides (in field peas) during early crop growth, at flowering and on 
grain yield (Table 1) of field pea varieties was as follows: 
• Boxer Gold® is mixture of s-metolachlor (group K) and prosulfocarb (group E) for ryegrass 
control in cereals.  It will be registered in wheat and barley at 2.5 L/ha.  The lowest rate tested in 
this trial was safe for all the field pea varieties, but the highest rate caused stunting of plants, an 
estimated 10% biomass reduction across all varieties, and significant reduction in Yarrum plant 
establishment.  The observed visual symptoms were mitigated by the time crop reached the 
flowering stage and there was no significant effect on grain yield of any variety.    
• Linuron is a Group C Product herbicide and very similar to diuron.  It is more soluble and its 
foliar absorption is better than diuron.  It is currently registered in wheat, barley, oats, soybean 
and vegetables.  The rate tested was found to have no negative effect on any of the field pea 
varieties  
• Blazer® (aciflurofen) is a group G herbicide and registered for broadleaf weed control in 
soybean and peanuts in WA.  Blazer® mixed with MCPA 250 (Na and K salt) at 6-7 node stage 
did not produce any visual symptoms and there was no significant effect on grain yield of any of 
the varieties.  Bowran and Roberts (1995) reported that Dundale, Wirrega, Laura, and DSIR-173 
field peas tolerated Blazer® at 3 node stage very well.  (Ref:  Alternative grain legume tolerance 
to herbicides:  95ME109.) 
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• Brodal® + MCPA LV ester applied at 6-7 and 18-19 node stages caused stem twisting, 
yellowing, stunting of plants and an estimated 20% biomass reduction across all varieties.  
Significant yield loss occurred across all the varieties regardless of the time of application, with 
the later timing (18-19 nodes) having the greatest yield loss.  
Table 1. Effect of herbicides on grain yield (% of untreated control) of field pea varieties at Wittenoom 
Hills (07NO29) 
No. Herbicides (rate/ha) Timing Bundi Kaspa Yarrum 
0 Untreated control  >>>Yield (kg/ha)  2194 1845 2120 
1 Boxer® Gold at low rate Before 95 102 96 
2 Boxer® Gold at higher rate seeding 100 98 104 
3 Diuron (500) 2 L (*) Immediately 100 93 99 
4 Bladex® 2 L post plant 104 95 96 
5 Spinnaker® 700 WDG 70 g " 103 100 96 
6 Lexone® 380 g " 95 91 95 
7 Lexone® at higher rate " 80 78 91 
8 Linuron®  " 92 93 93 
9 Lexone® 285 g + Diuron 1.5 L " 96 92 91 
10 Spinnaker® 53 g + Diuron 1.5 L " 94 94 93 
11 Spinnaker® 53 g + Lexone® 285 g " 102 93 100 
12 Spinnaker® 35 g + Lexone® 200 g+ Diuron 1 L " 100 102 103 
13 Lexone® 380 g 3-4 nodes 84 80 94 
14 (*) Raptor® 45 g + BS 1000 0.2% " 96 84 93 
15 (*) Brodal® 200 mL " 105 103 101 
16 (*) Sniper® 50 g " 98 89 101 
17 (*) Brodal® 100 mL + Lexone® 100 g " 105 102 110 
18 (*) Brodal® 200 mL 6-7 nodes 105 106 96 
19 (*) MCPA 250 (Na and K salt) 1 L " 100 100 93 
20 (*) Blazer® + MCPA (250) 0.5 L " 95 95 105 
21 (*) Brodal® + MCPA LVE  " 86 67 80 
22 (*) Brodal® 18 node 200 mL 18-19 nodes 98 102 97 
23 (*) Sniper® 18 node 50 g " 101 97 101 
24 (*) Brodal® 100 mL + Lexone® 100 g " 97♣ 97♣ 99♣ 
25 (*) MCPA 250 (Na and K salt) 1 L " 95♣ 98♣ 96♣ 
26 (*) Brodal® + MCPA LVE  " 26 14 30 
lsd (0.05) herbicides vs. untreated control  9 11 10 
lsd (0.05) herbicides vs. herbicides  9 11 9 
CV (%)  7 8 7 
(*) Indicates Diuron 2 L/ha as basal treatment. 
Figures in bold are significantly lower yielding than the untreated control. 
♣ Not registered for use in field in WA at this crop stage. 
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Breeding highlights of the PBA lentil program 
Michael Materne1, Kerry Regan2, Chris Veitch2 and Phil Chambers2 
1Department of Primary Industries, Victoria 
2Department of Agriculture and Food, Western Australia 
KEY MESSAGES 
• Two new lentil varieties, Nipper (red) and Boomer (green), with improved disease resistance 
(ascochyta blight and botrytis grey mould) will be available to growers in 2008. 
• Boomer is a vigorous lentil that offers a good alternative to growers wanting to produce green 
lentils. 
• Nipper has good disease resistance needed in higher rainfall areas but is not generally suited to 
Western Australia (WA). 
• A number of breeding lines have performed well in WA in 2005 and 2006 and Eastern States 
and are being multiplied for commercial release in 2009 and 2010.  These include CIPAL411, 
CIPAL501, CIPAL610 and CIPAL611. 
• Evaluating germplasm at an early breeding stage in WA assists to identify adapted lentil lines 
suitable for the western region and low rainfall environments across Australia. 
BACKGROUND 
The Pulse Breeding Australia (PBA) Lentil Breeding Program aims to expand lentil production through 
the development of superior red and green lentil varieties for southern Australia.  It is a collaborative 
program involving GRDC and state departments in Victoria, South Australia, New South Wales, 
Tasmania and Western Australia (WA).  Varieties are only released that improve profitability through 
greater productivity, reliability of yield and quality and reduced inputs.  To achieve this, the breeding 
effort is focussed on developing lentils with appropriate phenology, improved disease resistance 
(ascochyta blight and botrytis grey mould), harvestability and seed quality (size, colour and milling), 
tolerance to soil limitations (boron and salinity) and broadleaf herbicides, and resistance to exotic 
diseases (anthracnose, fusarium wilt and rust).  The widespread evaluation of breeding lines across 
Australia is a key to identifying reliable varieties.  Evaluation in WA identifies lines that perform well in 
short season areas but also those that maintain high yields when rainfall is low in longer season areas 
of eastern Australia. 
AIMS 
• To develop superior red and green lentil varieties for Australia. 
• To identify breeding lines with improved and stable yield, improved harvestability, vigorous early 
growth, early flowering, disease resistance and drought tolerance for WA.   
METHOD 
In WA lentil trials are located at Merredin (Stage 1, 2 and 3) and at a site in the northern wheat belt 
(Stage 3).  The Stage 1 trials are comprised of breeding lines in the first year of evaluation and are 
located at four key sites in Australia while Stage 2 and 3 trials are sown at 8 and 11 locations across 
Australia, respectively. 
RESULTS AND DISCUSSION 
Digger and Cassab have been the highest yielding varieties in WA and are broadly adapted across 
Australia.  In eastern Australia other varieties such as Nugget have out performed these varieties and 
are widely grown.  Nipper was released in 2007 as a low cost low risk option for higher rainfall areas of 
eastern Australia where disease is severe.  However Nipper is not suited to WA.  Alternatively, 
Boomer is a vigorous green lentil that has wide adaptation and is an option for WA where yields have 
been similar to Cassab and Digger and farmers choose to grow green lentils. 
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The PBA lentil program aims are to develop lentils with good disease resistance and broad adaptation 
which are easier to harvest.  The results from S1, S2 and S3 trials in WA and similar trials across 
Australia are used to identify which lines/varieties offer the best potential and where they should be 
targeted for production.  Since the introduction of S1 evaluation in WA (2004), key lines with 
adaptation to WA have been identified which demonstrates the value of regional testing at an early 
stage in the breeding program.  These lines are now being evaluated in National Variety Testing (NVT) 
trials.  A number of breeding lines such as CIPAL611 have exhibited significantly greater yields than 
current commercial varieties in WA in 2005 and 2006 (no data 2007) and have been the highest 
yielding varieties in eastern Australia.  CIPAL610 was identified in S1 trials at Merredin in 2004 due to 
its good vigour and early maturity.  It performed well in WA in 2005 and produced the greatest mean 
yield among S3 entries across Australia in 2006. 
Breeding lines are increasingly combining key traits that will offer more reliability in yield between 
years where climatic conditions, particularly rainfall are variable.  Importantly for WA, taller and more 
lodging resistant lentils are being developed to improve harvestability.  As lodging resistant varieties 
are more prone to pod drop, progress in breeding will be more rapid when improved sources of pod 
retention are identified in the PBA germplasm enhancement program.   
PB Seeds have been appointed as the commercial partner for the PBA lentil program.  Funding from 
PB Seeds enabled seed production of 25 lines in 2007 which has delivered new varieties to farmers 
sooner.  CIPAL411 is likely to be the first PBA release in 2009.  It is an early maturing variety (more 
suitable for crop topping) with high yields in shorter season areas.  Approximately 100 kg of seed has 
been produced of the following new varieties which will potentially be released in 2010. 
• CIPAL501 – Widely adapted red lentil with medium-large seed – has performed well in WA 
trials. 
• CIPAL605 – Aldinga type lentil with improved yield, disease resistance and tolerance to soil 
stresses. 
• CIPAL610 – Early maturing lentil for early sowing in short season areas and crop topping – has 
performed well in WA trials. 
• CIPAL611 – High yielding lentil with good all round characteristics – has performed well in WA 
trials. 
• CIPAL702 – Tolerance to group B herbicides. 
KEY WORDS 
lentil, Pulse Breeding Australia (PBA). 
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How late can I sow canola in 2008? 
Mohammad Amjad, Andy Sutherland and Pat Fels, Department of Agriculture and 
Food, Western Australia 
KEY MESSAGES 
• In 2007 with high prices and a relatively good finish to the season canola production was 
profitable, even from late June sowing.  A full answer to the question “How late I can sow canola 
in 2008?” can only be given when a sensitivity analysis is applied to yield results from time of 
sowing trials, and comparisons are made with other crops in the rotation. 
• The highest gross margin, $873/ha, was achieved from May sowing.  $287/ha was highest 
gross margin from a late June sowing.  
• Varieties differ in their adaptation to early and late sowing with Flinders TTC being the best 
adapted for the May sowing and CB Tanami being better adapted to June sowing in 2007. 
• Based on these results a mix of two or three new canola varieties with different maturity may 
help to reduce climatic and production risks. 
AIMS 
To investigate how the grain yields and oil content of new canola varieties respond to sowing times in 
the medium rainfall of the central grain belt, Meckering. 
METHOD 
Twelve canola TT varieties were sown four times in three replicates with the variety plots randomised 
within the replicates.  The trial was located at WANTFA‘s demonstration site at Meckering.  The 
control variety was ATR Stubby.  The salient features of new varieties tested are listed in the Table 1. 
The trial area was treated with a knockdown prior to seeding.  The seeding rate was 4 kg/ha.  Fertiliser 
Agras No. 1 was applied at seeding at a rate of 100 kg/ha.  Talstar was applied after seeding.  Urea 
was applied at a rate of 50 kg/ha, six weeks after emergence.  The trial was closely monitored for 
weeds, insects and diseases throughout the growing season and treated as necessary. 
The trials were direct harvested at maturity and grain samples were collected and analysed for oil 
concentration at CBH. 
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Table 1. Main characteristics of TT canola varieties in the trial 
S. No. Variety Characteristics 
1 ATR Barra  Mid maturity, blackleg rating of 7.5.  High yields and high oil content.  
Replacement for ATR-Beacon and ATR-Grace. 
2 ATR Signal Early- Mid maturity.  Blackleg rating of 8.  High yield and high oil content.  
3 ATR Stubby Early maturing 4-7 days earlier than Beacon, moderate to high yielding with 
moderate oil and protein content.  Moderate blackleg resistance (5.0).  Early 
vigour, compact height.   
4 ATR Summitt Mid maturing, moderate to high yielding with moderate to good oil and high 
protein content.  Replacement for ATR-Beacon.  Good early plant vigour.  
Blackleg resistant rating of 6.5.   
5 Banjo TT Early to mid maturing, moderate to high yielding with very high oil and high 
protein content.  Has a blackleg resistance rating of 7.0.   
6 Bravo TT Mid maturing, similar to ATR-Beacon.  Very high yielding in trials in 2005.  
Moderate oil and high protein content.  Blackleg resistance rating of 7.0.  
7 CB Boomer Early to mid maturing, moderate to high yielding with moderate oil and protein 
content.  Large seed size gives this variety vigorous early growth.  Blackleg 
resistant rating of 6.5.   
8 CB Tanami Early maturing, high yielding variety targeted for the low rainfall cropping 
zones.  A replacement for Trilogy.  Oil and protein content similar to ATR-
Stubby.  Has a blackleg resistance rating of 6.5.   
9 Flinders TTC Mid-late maturity.  Blackleg of 7.5. 
10 Rottnest TTC Early-Mid maturity.  Blackleg of 7.5. 
11 Thunder TT Released as a mid to late maturing variety, experience last year suggested an 
early to mid maturity.  Very high yielding with high oil and moderate protein 
content.  High resistance to blackleg (8.0).  Early vigour.  Bred  
12 Tornado TT Early to mid maturing, moderate to high yielding with Very high oil and high 
protein content.  High resistance to blackleg (8.0).  Good early vigour. 
RESULTS 
The 2007 season at Meckering received 236 mm rainfall between May and October with a total of 
324 mm for the year.  The rainfall during the late spring contributed to better grain filling and increased 
canola yields.  
Crop establishment 
Plants were counted at 5-6 weeks after sowing.  There was a significant difference in plant 
establishment between varieties and dates of sowing.  Plant establishment was lower, 61 and 
71 plants/m2, at first and second times of sowing compared to 103 and 121 plant/m2 at third and fourth 
time of sowing (data not presented).  There was better soil moisture in June for sowing compared to 
May. 
Grain yield and oil content 
The variety mean yields were higher in early May sowings and decreased in the later sowings (Table 2 
and Figure 1).  The mean yield loss was about 8% for every week delay in seeding from 8 May 
sowings to 21 June.  
The oil contents were influenced by variety and varied with the time of sowing in the Meckering 
environment (Table 2).  The variety mean oil contents were higher in early May sowings (44%) and 
lower in the later sowings (Figure 1).  The mean reduction in oil content was approximately 0.6% for 
every week delay in seeding from 8 May sowing to 21 June sowing.  
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Table 2. Variety yields (t/ha) and oil content (%)at four times of sowing 
08 May 22 May 06 June 21 June 
(Early May) (Late May) (Early June) (Late June) Variety 
Yield Oil Yield Oil Yield Oil Yield Oil 
ATR BARRA 1.77 44.9 1.86 44.4 0.91 42.7 1.17 41.0 
ATR SIGNAL 2.30 40.9 1.83 41.5 0.94 43.4 1.05 39.0 
ATR-STUBBY 2.31 45.1 1.91 44.2 1.34 41.8 1.21 40.6 
ATR-SUMMITT 2.04 44.0 1.74 43.1 0.87 41.9 0.75 40.4 
BANJO-TT 2.14 45.8 1.81 44.7 0.96 43.1 1.03 41.5 
BRAVO-TT 2.41 43.9 1.87 43.5 0.95 42.4 1.11 40.2 
CB BOOMER 2.04 43.1 1.83 42.6 1.11 42.1 1.36 40.1 
CB TANAMI 2.17 42.0 1.91 41.8 1.30 40.8 1.59 39.1 
FLINDERS-TTC 2.51 44.5 2.01 44.8 0.88 42.6 1.02 40.8 
ROTTNEST-TTC 2.32 43.2 2.08 43.3 1.17 41.7 1.11 39.9 
THUNDER-TT 2.09 44.7 1.90 43.9 0.91 42.5 1.23 41.2 
TORNADO-TT 2.27 45.4 1.80 44.6 0.82 43.0 1.03 41.8 
Average  2.20 44.0 1.88 43.5 1.01 42.3 1.14 40.5 
Variety: 0.158 
TOS: 0.091 lsd (0.05) for yield 
Variety*TOS: 0.315 































Figure 1. Mean yields and oil content decreased with delay in sowing from early May to late June at 
Meckering. 
Gross margin 
The gross margins were calculated for all varieties at different times of sowing by using the farm gate 
price of $ 510 with 1.5% bonus for oil above 42%.  There was no need to consider penalty for 
admixtures as the grain samples met the delivery standards.  The costs used to calculate the gross 
margin are based on the medium rainfall scenario like Meckering.  The break even canola yield for 
Meckering environment was 0.55 t/ha.  Canola sowings in both May and June were profitable at 
Meckering (Figure 2) but profit margin decreased with later sowing. 
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Figure 2. Canola gross margins varied with different sowings at Meckering (calculated by Harvey 
Jones, the Regional Economist, DAFWA).   
CONCLUSION 
The October rains contributed to greater yield and oil concentration than expectation.  Comparatively 
mild temperature and good soil moisture during pod development increased the variety grain yield as 
well as oil content.  Varieties responded differently to the environmental effects and time of sowings.  
In the May sowing, Flinders TTC and Rottnest TTC yielded consistently followed by Bravo TT and 
ATR Stubby.  In the June sowings CB Tanami was most consistent followed by ATR Stubby and CB 
Boomer.  Similarly the oil content was higher in May sowings compared to June sowings. 
It can be concluded that new canola varieties are more capable to adjust for grain yield and oil content 
with the changing climate and weather conditions throughout the growing season.  They are also 
generally more disease resistant.  Canola gross margins were high given the record prices offered in 
2007.  
Research results may help growers to make better management decisions to replace their existing 
variety with new varieties.  Results may also help to answer the question how late is too late to grow 
profitable canola in medium rainfall environment. 
KEY WORDS 
canola varieties, date of sowing, grain yield, oil content 
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Direct harvesting canola 
Glen Riethmuller1, Wallace Cowling2, Milton Sanders2, Eliot Jones2 and Chris 
Newman3 
1Department of Agriculture and Food, Western Australia, Merredin 
2Canola Breeders Western Australia Pty Ltd, Locked Bag 888, Como   WA   6952 
3Department of Agriculture and Food, Western Australia, Forrestfield 
KEY MESSAGES 
• Some new canola varieties, such as CBTMTanami, CBTMBoomer and ATR Banjo are suited to 
direct harvesting due to their faster more even ripening, relatively low crop height and higher 
shedding resistance.  
• Direct harvesting is particularly attractive in low yielding environments where the availability and 
high cost of swathing, up to $30/ha, is a significant proportion of the end profit.  Also direct 
harvesting may increase adoption of canola in drier areas as it reduces the need for capital 
equipment such as a swather and harvester pickup front. 
• In higher yielding areas the use of cross augers on belt or draper fronts may be required to 
improve feeding. 
• Aeration to preserve canola plays an important part in direct harvesting canola ensuring delivery 
at the correct moisture level of 8.5%. 
AIMS 
The aim of this paper is to highlight new varieties and techniques for direct harvesting of canola.  The 
use of these varieties and techniques reduces the need for swathing, saves cost and can improve 
seed quality. 
BACKGROUND 
Traditional varieties of canola in WA have been swathed or cut prior to harvest in most high yielding 
southern regions of the WA wheatbelt.  Reasons for this have been to improve the evenness of 
ripening, reduced risk of shedding through high winds, allowing harvesting longer into the night, faster 
harvest and earlier beginning to harvest.  Alternatives for improving ripening such as desiccation are 
costly as aircraft are generally required, $10/ha application cost, and registered chemicals with short 
withholding periods are applied at rates costing approximately $20/ha. 
In Europe most canola is direct harvested but their harvesters are mainly narrow tin fronts.  
Modifications are made to improve direct harvesting by moving the knife further forward and using end 
cutters.  In Canada draper or belt fronts have cross augers added to the top of the front to improve 
feeding. 
In drier regions of the wheatbelt canola has been direct harvested for a number of years.  This has 
been largely successful in overcoming the problems of low bulk of material, picking up thin swaths and 
lack of available swathing contractors.  In general canola has been direct harvested when yields are 
less than 1 t/ha and the risk of high speed damaging winds is low.  The advent of draper or belt front 
harvesters, that are dominant in WA, has also made direct harvesting possible. 
Harvesting canola at a higher moisture content then aerating the grain has been successful in WA.  
Advantages of harvesting at higher moisture content include; earlier harvesting, higher oil content and 
reduced admixture in the grain sample, due to better threshing without the pod wall breaking up.  
Farmnote 24/2002, Aeration for preserving grain quality, suggests high air flow aeration, 20 L/s/t, can 
be used to dry the grain or more commonly lower flows, 2 L/s/t, can be used to simply preserve the 
grain until it can be blended with dryer grain.  Aeration fans (1/2hp) and ducting for a field bin or silo 
cost around $750 each and generally a 2kVA generator ($1500) is required to run two fans.  Canola 
has more resistance to airflow than most grains so two or more fans may be required. 
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Recently released canola varieties, such as CBTMTanami, CBTMBoomer and ATR Banjo are well 
suited for direct harvesting.  Their qualities of fast even maturity, low crop height and shedding 
resistance lend them to direct harvesting.  Even and early maturity permits early direct harvest, 
thereby reducing the risk of extreme heat and pod shattering later in the spring.  A number of growers 
were contacted to investigate if they were successfully direct harvesting canola in the WA wheatbelt. 
RESULTS 
Seven growers were interviewed about direct harvesting canola.  Their canola yields ranged from 
0.5 to 3.0 t/ha.  Their experiences are discussed below: 
Grower 1.  Brookton.  Found that Boomer yielded around 1.5 t/ha in 2007 and matured more evenly 
and did not shed like Surpass 501.  Has a swather but does not use it anymore.  He extended the 
knife forward 250 mm to allow direct harvesting on the conventional/tin front. 
Grower 2.  Coorow.  Has been growing canola since 1993 and in 2007 direct harvested Tanami which 
yielded 0.5 t/ha.  He still has a swather and continued to use it where the crop emergence was 
uneven.  Crop ripening was uneven due to uneven establishment and the late rain in 2007; green 
plants were a problem for direct harvesting.  Canola is used as a break crop and weed seeds are 
targeted at harvest.  To do this he generally swaths low then burns the windrows.  A modified punched 
hole concave was used to improve harvest speed by 2 km/h and a 2-3 mm punched hole rake used 
before the sieves.  With these modifications he has never had to clean a sample – generally 0.2% 
admixture.  A Harvestaire expanded mesh top sieve also helps take out self-sown lupins. 
Grower 3.  Arthur River.  Tanami yielded 2.5 t/ha and Boomer 3 t/ha in 2007.  Direct harvested 15 ha 
in 2006 and was impressed as yield increased 0.4 t/ha and oil higher with direct harvesting.  In 2007 
the average of all direct harvested was 2.7 t/ha and swathed was 1.8 t/ha.  He intends to not swath 
any of the planned 600 ha in 2008.  A problem mentioned with swathing, apart from the $25/ha cost, is 
deciding when to start and then getting a contractor at the chosen time.  He also said by direct 
harvesting he can cut lower to get weed seeds into the header. 
Grower 4.  Nyabing.  Tanami and Boomer were sown on 1 May 2007 after 10 mm of rain at a rate of 
4.5 to 5 kg/ha.  Tanami was the highest yielding of the two varieties, 1.6 t/ha and 44.5% oil.  Tanami 
seemed to feed better than Boomer, which tended to block occasionally at the feeder house.  A week 
before harvest a hot wind blew other grower’s swaths around but his standing crop did not shed.  He 
desiccated prior to harvesting in 2007 and may desiccate again in 2008 to allow earlier harvesting.  
The plan for 2008 is to sow 300 ha of Tanami and harvest with a 36 ft belt front with a 20 ft cross 
auger on top to help feeding. 
Grower 5.  Northam.  Has been growing Stubby then tried some Thunder, Tornado and Rottnest.  He 
direct harvests all crop as he found the pick up front shakes the swaths and losses grain.  He 
commented that no one around him swaths anymore.  Stubby had drier stems than Tornado.  In 2007 
Stubby yielded 2.0 t/ha and in 2006 1.5 t/ha.  Heeder trails are burnt for weed control. 
Grower 6.  Walgoolan.  Planted Stubby, Tanami and Boomer in 2006 with average yield 0.6 t/ha.  
Emergence was a problem with thin patchy areas.  He direct harvested with a tin front and batt reel 
with no problems. 
Grower 7.  Burracoppin.  In 2007 Stubby and Boomer were sown before Tanami.  All varieties yielded 
much the same at around 0.6 t/ha with maybe Tanami slightly in front (Stubby may have had frost 
damage).  A cross auger was used on top of a 36 ft belt front. Harvest speed was at around 8 km/h.  
The farmer commented that he would like to go a bit faster but feeding is a problem. 
CROP ESTABLISHMENT FOR SUCCESSFUL DIRECT HARVESTING 
Even canola establishment is essential for successful direct harvesting, as highlighted by many 
growers.  A five point crop establishment guide produced within the GRDC funded project DAW625 is 
worth remembering.  
1) Seed source 
Quality seed is the first and important step.  New quality assured seed is best as it has been 
germination tested and is clean of weeds seeds.  If you are keeping your own seed, grade it to larger 
than 1.8 mm in diameter (less than 250,000 seeds/kg or greater than 4 g/1000) and have it  
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germination tested.  Large seed was found to give greater emergence and yield, particularly when 
chasing moisture at depth. 
2) Retain stubble 
Stubble acts as protection from wind erosion and sand blasting.  After sowing there should be at least 
30% of the soil surface covered by stubble. 
3) Fertiliser placement 
Fertiliser should be placed away from the seed to avoid toxicity, particularly from nitrogen fertilisers.  
Fertilisers also can damage the seed due to the salt concentration effect, which is worse in drying soil.  
Fertiliser placed below the seed allows better uptake in a dry finish as the soil is moister at depth.  This 
also effectively reduces soil strength below the seed for faster deep root development. 
4) Press wheels 
Press wheels firm the soil onto the seed to give good moisture migration to the seed.  They also form 
a water harvesting ‘V’ above the seed, which has been shown to be important on all soil types in dry 
areas. 
5) Loose soil above the seed 
Loose soil above the seed reduces the soil drying by reducing the capillary rise of water.  It also 
reduces soil strength or crusting (on crusting prone soils), which then allows the seedling to emerge 
more easily.  It may also bring some pre-emergent herbicide back into the row to reduce weeds in the 
row. 
The best covering device was found to be a ring harrow attached to the press wheel by a 10 mm link 
chain.  The chain length was long enough to keep the ring in contact with the soil even when the press 
wheel jumps over stubble and short enough to keep the chain above the soil.  For the ring a 16 mm 
mild steel rod was used such that the inner diameter was 40 mm larger than the press wheel width.  
The last link of the chain needs to be large enough for the ring to turn freely (say a 16 mm link of 
chain) which stops mud building up on the ring.  This gives around 1 to 2 cm of loose soil above the 
seed. 
CONCLUSIONS 
Many of the newer varieties of canola can be successfully direct harvested without shedding and this 
saves the cost of swathing.  Newer varieties such as Tanami, Boomer and Banjo are well suited to 
direct harvesting. 
Direct harvesting may increase the adoption of canola in the drier areas of the wheatbelt since there is 
no need to purchase additional equipment such as swathers and harvester pickup fronts. 
Direct harvesting early has the advantage of reduced admixture and if the moisture is a little high it can 
be preserved in aerated silos or field bins for later blending to achieve the required 8.5% moisture. 
Direct harvesting avoids the potential loss of oil and yield associated with swathing before crop 
maturity.  More research is needed to measure these potential gains associated with direct harvesting. 
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Agronomic performance of new hybrid canola and 
juncea canola in low, medium and high rainfall 
environments of Western Australia 
Mohammad Amjad, Andy Sutherland and Pat Fels, Department of Agriculture and 
Food, Western Australia 
KEY MESSAGES 
• In higher rainfall environments at Mt Barker and Esperance, canola hybrids 46Y78, 45Y77, 
Hyola60 and Hyola61 yielded highest for both May and June sowings. 
• In medium rainfall at Katanning, BravoTT, CB Tanami, and Hyola60 yielded higher when sown 
in May.  
• In lower rainfalls at Newdegate, CB Tanami was the best performer for both May and June 
sowings. 
• CB Tanami was in the group of highest yielding varieties in all environments when sown in 
June. 
• Dune and JR049 Brassica juncea varieties yielded better when sown late in lower to medium 
rainfall areas Newdegate and Katanning. 
• Juncea biofuel varieties were tested at Katanning site only gave average yields 1.6 t/ha to 
1.96 t/ha and require further testing across environments. 
AIMS 
To compare the agronomic performance of new hybrid canola and juncea canola in low, medium and 
high rainfall environments in the wheat based farming systems of Western Australia. 
METHOD 
A combination of 23 canola and juncea varieties including 10 conventional, 7 triazine tolerant (TT) and 
6 clearfield immidazolinone tolerant (CL or IT) were sown in time of sowing trials in low, medium and 
high rainfall environments.  The conventional varieties were consisted of 5 hybrid canola, 2 juncea 
canola, with canola quality oil, and 3 juncea biofuel, with fuel quality oil.  TT canola varieties were the 
new canola recently released in Australia.  The CL varieties were consisted of 3 hybrid and 3 normal 
canola varieties. 
Hybrid varieties are the result of cross breeding of two pure lines specially selected for high vigour, 
high disease tolerance, high yield and high oil.  New seed is needed for each crop sowing because 
hybrid varieties generally do not produce fertile seed.  Juncea canola types are crosses between 
B. juncea and B. napus with similar oil quality to canola.  Juncea biofuel types are the mustards and 
their oil is useful for biofuels and other industrial purposes.  
The salient characteristics of new varieties and disease ratings are available at the National Variety 
Testing (NVT) website (www.acsnvt.com.au).  In addition, varieties more suited to WA environments 
are also available as DAFWA Farmnote 08-287 “Canola variety sowing guides 2008” (Amjad, M. 
2008). 
Trials were located at Mt Barker and Esperance (high rainfall, Agzone 6), Katanning (medium rain fall, 
Agzone 3) and Newdegate (low rainfall, Agzone 5).  The first sowing was at the break of the season 
and the subsequent sowing followed after three to four weeks later in each location.  
The control variety was ATR Stubby in all locations.  The trial area was treated with a knockdown prior 
to seeding.  The seeding rate was 4 kg/ha.  Fertiliser (Agstar extra plus or equivalent) was applied at 
seeding at a rate of 100 kg/ha.  Talstar was applied after seeding.  Urea was topdressed at a rate of 
60 kg/ha (27 N kg/ha) 5-6 weeks after seeding.  
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The crop emergence was assessed and plant establishment data were collected for both times of 
sowing.  The target plant population was 50-90 plants/m2 for maximised yield potential.  As both 
herbicide and non-herbicide tolerant varieties were sown in the same trial, they were managed as a 
conventional crop (non herbicide tolerant) for the weed control.  All trials were continuously monitored 
for insects and disease and controlled when necessary. 
RESULTS 
Rainfall and crop establishment 
Crop emergence and establishment in 2007 varied with the seasonal rainfall at each trial location.  
Esperance received summer rainfall of 345 mm, January to April, and 317 mm in the growing season, 
May to October.  In contrast Mt Barker received 389 mm growing season rainfall and 104 mm summer 
rain.  Katanning received growing season rainfall of 311 mm and less than 100 mm summer rain.  
Newdegate received 63 mm summer rain and 181 mm during growing season (Figure 1).  
Crop establishment was good at Mt Barker and Esperance and achieved the target plant density of 
60-90 plants/m2.  At Katanning the June sowing had comparatively better crop establishment and as a 
result the crop yield was better than May sowings.  At Katanning, the crop emergence was patchy, 
particularly in first time of sowing and averaged 52 plants/m2 compared to 74 plants/m2 in the second 






















Figure 1. Average rainfall received on the trial sites during 2007 from January to March, and growing 
season April to October.  
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Grain yield 






















Figure 2. The site mean seed yield varied with the seasonal rainfall. 
The Mt Barker growing season was better than Esperance as Esperance had less rainfall during 
flowering in September.  
Table 1 shows the seed yields for all varieties for both May and June sowings at all four locations.  
The highest yielding varieties both in May and June sowings at each location are ranked and grouped 
within the least significant difference (lsd) from the top yields in Table 2.   
At Mt Barker the highest yielding varieties, 46Y78 and 45Y77, achieved yielded more than 3.04 t/ha in 
May sowings. 
At Esperance, 46Y78 and 45Y77, Hyola61 and Flinders TTC yielded greater than 2.59 t/ha when 
sown in May. 
At Katanning, Bravo TT, CB Tanami and Hyola60 were the highest yielding May sowings. 
CB Tanami performed exceptionally at Newdegate for both May and June sowings.  
In June sowings, CB Tanami yielded best across all environments. 
Juncea biofuel (mustards) were only sown at Katanning and produced yields of 1.6 t/ha to 1.96 t/ha 
(Table 1), suggesting that they require testing in a greater range of environments. 
Oil concentration data were not available at time of reporting. 
CONCLUSIONS 
• The hybrid varieties yielded most in the higher rainfall locations and at the earlier (May) 
sowings.  45Y77, 46Y78, Hyola61, Hyola60 and Flinders TTC consistently outyielded (TT and IT 
canola varieties in both May and June sowings at Mt Barker and Esperance.  Bravo TT, 
CB Tanami and Hyola60 gave higher yields in May sowings at Katanning. 
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• CB Tanami was the outstanding performer at Newdegate, the driest location.  When CB Tanami 
was sown during June, it consistently outperformed other varieties in all environments.  
• Juncea canola, JR049 and Dune, yielded lower in May sowing but when sown later they 
performed better at Katanning and Newdegate.  
• Juncea biofuel (mustards) were tested only at Katanning and require further evaluation in range 
of environments in Western Australia. 
KEY WORDS 
canola, varieties, hybrid, juncea canola, juncea biofuel, grain yield 
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Table 1. Variety yields (t/ha) at four locations and two sowing times in 2007 
Mt Barker Esperance Katanning Newdegate 
Variety Types/tolerance 
24 May 21 June 18 May 11 June 24 May 14 June 25 May 26 June 
HYOLA45 Hybrid − Con 2.79 2.19       
HYOLA50 Hybrid − Con 2.57 2.09       
HYOLA60 Hybrid − Con 2.70 2.30 2.33 2.32 1.95 2.18 0.30 0.34 
HYOLA61 Hybrid − Con 3.15 2.44 2.62 2.34 1.79 2.09 0.54 0.35 
HYOLA75 Hybrid − Con 2.32 2.07       
44Y06 Hybrid Clearfield IT 3.45 2.02       
45Y77 Hybrid Clearfield IT 3.31 2.07 2.84 2.63 1.46 1.83 0.57 0.33 
46Y78 Hybrid Clearfield IT 3.33 2.16 2.97 2.13 1.72 1.67 0.60 0.39 
PAC-432 Juncea − biofuel − Con     1.60 1.96   
PAC-436 Juncea − biofuel − Con     1.71 1.74   
PAC-437 Juncea − biofuel − Con     1.49 1.69   
DUNE  Juncea canola − Con 1.94 1.97 1.70 1.26 1.59 1.71 0.72 0.35 
JR049  Juncea canola − Con 2.16 2.03 1.92 1.88 1.71 2.06 0.62 0.57 
ATR-STUBBY TT 2.62 2.14 2.24 1.35 1.72 1.87 0.51 0.31 
BRAVO-TT TT 2.52 1.94 2.19 1.49 2.17 1.92 0.55 0.33 
CB ARGYLE TT   2.45 1.58 1.83 1.54   
CB B0OMER TT       0.64 0.49 
CB TANAMI TT 2.65 2.27 2.43 2.01 2.16 2.25 1.20 0.53 
FLINDERS-TTC TT 2.93 2.31 2.60 1.30 1.78 1.68 0.37 0.34 
THUNDER-TT TT 2.61 2.13 2.29 1.23 1.56 1.87 0.45 0.20 
46C76 Clearfield IT   2.39 1.62   0.41 0.30 
ROCKET CL Clearfield IT   2.60 1.55   0.26 0.23 
WARRIOR CL Clearfield IT   2.39 1.72   0.34 0.24 
Site mean yield  2.74 2.14 2.40 1.76 1.75 1.87 0.54 0.35 
Variety 0.29 0.38 0.31 0.13 
TOS 0.11 0.14 0.11 0.05 lsd (0.05) 
Variety*TOS 0.41 0.52 0.44 0.0.185 
CV (%)   10.3 15.7 14.8 25.9 
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Table 2. High yielding varieties were grouped together (within the least significant differences) for both sowings on each trial location 
Variety grouping May sowing 
Mt Barker Esperance Katanning Newdegate 
> 3.04 t/ha > 2.59 t/ha > 1.86 t/ha > 1.07 t/ha Highest yielding varieties (grouped within 1 lsd from the 
top yield) 
46Y78, 45Y77 46Y78, 45Y77, Hyola61, Flinders TTC Bravo TT, CB Tanami, Hyola60 CB Tanami 
> 2.75 t/ha > 2.21 t/ha > 1.55 t/ha > 0.6 t/ha Highest yielding varieties 
(grouped within 2 lsd from the 
top yield) Hyola61, Flinders TTC 
Hyola60, CB Tanami,  
Thunder TT, ATR Stubby 
Hyola61, Flinders TTC, 46Y78, 
JR049, Thunders TT 
Dune, JR049, ATR Stubby, 
Bravo TT 
  June sowing 
Mt Barker Esperance Katanning Newdegate 
> 2.15 t/ha > 2.0 t/ha > 1.94 t/ha > 0.5 t/ha Highest yielding varieties (grouped within 1 lsd from the 
top yield) Hyola61, Hyola60, H46Y78, 
Flinders TTC, CB Tanami 
45Y77, Hyola60, Hyola61,  
CB Tanami 
CB Tanami, Hyola60, Hyola61, 
JR049 JR049, CB Tanami 
 
Agribusiness Crop Updates 2008 
 
Crop Updates is a partnership between the Department of Agriculture and Food, Western Australia and  
the Grains Research & Development Corporation 
74 
Comparative performance of new canola varieties in 
commercial-scale field trials of Oilseeds WA − 2007 
Mohammad Amjad1, John Duff2 and David Sermon3 
1Department of Agriculture and Food, Western Australia, Northam;  2Oilseeds 
Western Australia and John Duff & Associates, Perth;  3ConsultAg, Perth 
KEY MESSAGES 
• ATR Cobbler, ATR Marlin, CB Boomer, CB Tanami and Rottnest TTC consistently performed 
better for yield across sites in 2007. 
• In lower to medium yielding sites Trigold was also a higher yielding variety. 
• In medium to higher yielding sites ATR Barra, Bravo TT and Thunder TT were also potentially 
suitable varieties. 
AIMS 
To provide growers and consultants with a comparison of grain yield and oil concentration between 
recent canola varieties through large scale plot trials  
METHOD 
Fourteen Oilseeds WA canola variety trials were sown during 2007 in collaboration with growers, 
growers groups, agribusiness consultants and local agronomists.  Trials were located in the northern, 
central and southern agricultural regions.  The trials were managed following district practice for TT, IT 
or conventional canola production.  The plots were sown and harvested using farm machinery, and 
seed yield determined using a weigh trailer or yield monitor.  Seed samples were analysed by 
‘Infratech’ for per cent of oil, protein and moisture.  Plot dimensions varied from 90 m to 200 m in 
length and from 5 m to 18.5 m in width dependant on sowing machine. 
At some sites, there were two replications of treatments, enabling a statistical comparison between the 
yield of a variety and that of a control variety, at others there was no replication.  
RESULTS 
The results of seven Oilseeds WA trial sites are reported.  The Dalwallinu, Geraldton and Walkway 
sites were not included due to losses through drought.  Still awaiting harvest results from Tunney, 
Williams, Corrigin and Fitzgeerald.  The oil concentration data for Boyup Brook site was not available 
at the time of writing.   
Grain yield and oil content 
Table 1 shows the variation in site mean yields according to location of the site.  The site mean yield 
gives an indication of the environmental influence on grain yield.  Site yield variation could also be 
response of sowing time, soil fertility and disease pressure. 
In 2007 Canola varieties also responded differently to environmental effects for oil concentration 
(Table 2).  
CONCLUSION 
The new varieties ATR Cobbler, ATR Marlin, Bravo TT, CB Boomer, CB Tanami, Rottnest TTC and 
Thunder TT consistently gave higher yields and oil concentration.  These varieties also have 
comparatively better blackleg disease ratings.  
KEY WORDS 
canola, varieties, seed yield, oil content, farm-scale trials 
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Table 1. Grain yield (tonnes/ha) for each canola variety sown in seven trial sites in 2007 
Yield t/ha Boyup Brook Hyden Jerdacatup Mingenew Munglinup Ravensthorpe Wittenoom Hills 
ATR 409  0.44 1.15 0.56  0.60 1.95 
ATR Banjo  0.41  0.45 1.52 0.56 1.78 
ATR Barra   1.40     
ATR Beacon 0.40       
ATR Cobbler  0.39 1.39 0.58  0.92 2.24 
ATR Marlin 0.43  0.83  1.82  2.02 
ATR Stubby    0.44    
ATR Summit 0.40  0.79  1.82  1.66 
Bravo TT 0.45 0.58 1.44 0.42 1.52 0.56 2.04 
CB Boomer 0.40 0.53 1.43 0.54 1.65 0.74 2.05 
CB Tanami  0.75  0.62  0.82 2.10 
Flinders TTC 0.42  0.85  1.74   
Rottnest TTC 0.35 0.55 1.4 0.62 1.74 0.69 1.99 
Thunder TT     1.61  1.86 
Tornado TT  0.42 1.1 0.34 1.59 0.58 1.89 
Trigold 0.40 0.50 1.13 0.61 1.50 0.85 1.82 
Warrior CL   0.88     
Site mean yield 0.40 0.54 1.18 0.52 1.65 0.70 1.95 
Sowing date Late May 28 April 21 April 4 May 20 April 17 April 29 April 
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Table 2. Oil concentration (%) for each canola variety in 6 trial site in 2007 
S. No. Oil % Hyden Jerdacatup Mingenew Ravensthorpe Munglinup Wittenoom Hills Average % 
  1 ATR 409 37.9 42.0 40.7 45.0  44.1 41.9 
  2 ATR Banjo 36.7  41.4 43.2 46.3 45.7 42.7 
  3 ATR Barra  41.5     41.5 
  4 ATR Beacon        
  5 ATR Cobbler 38.0 42.9 40.5 46.5  45.4 42.7 
  6 ATR Marlin  42.1   45.3 44.9 44.1 
  7 ATR Stubby  42.5 41.2    41.9 
  8 ATR Summit     45.5 42.8 44.2 
  9 Bravo TT 37.3 42.1 40.0 42.7 45.2 43.8 41.9 
10 CB Boomer 37.4 43.8 40.3 43.4 44.8 45.2 42.5 
11 CB Tanami 37.3  41.8 44.0  42.7 41.4 
12 Flinders TTC  40.4   45.5  43.0 
13 Rottnest TTC 36.8 41.8 40.5 41.8 44.2 43.4 41.4 
14 Thunder TT     44.9 44.6 44.8 
15 Tornado TT 37.3 43.0 40.8 42.8 45.7 44.7 42.4 
16 Trigold 38.6 44.3 41.6 43.7 45.2 44.6 43.0 
17 Warrior CL  44.2     44.2 
* Oil concentration for Boyup Brook site is not yet available. 
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The effect of rotation crops, trash retention and 
prophylactic sprays on arthropod abundance in a 
following canola crop 
Svetlana Micic1, Anthony Dore1 and Geoff Strickland2, Department of Agriculture 
and Food, Western Australia;  Albany1 and Perth2 
KEY MESSAGES 
• Planting canola after wheat or lupins in low stubble retention situations may not require 
prophylactic sprays to control seedling pests. 
• A prophylactic spray of alpha-cypermethrin in these trials provided little control of canola 
seedling pests but did reduce the abundance of ground spiders, a generalist predator. 
AIMS 
The major aim of the trials was to investigate the impact of pasture, wheat and lupin crops on the 
abundance of pests in canola crops grown in the subsequent season.  Secondary aims were to 
assess the impact of prophylactic sprays and trash management within these crop rotation options. 
BACKGROUND 
Canola is very susceptible to mite and insect attack during the crop establishment phase and 
prophylactic sprays with synthetic pyrethroids are commonly used to protect canola seedlings.  
However there is anecdotal evidence suggesting that management practices such as trash retention 
and crop rotations may also influence the abundance of pests and beneficial species.  If we 
understand and implement management practices which reduce pest numbers, prophylactic sprays 
may be unnecessary in many situations.  To better understand these factors, replicated trials were 
conducted at two sites evaluating three rotation crops, with and without prophylactic sprays and trash 
retention. 
METHOD 
A two year trial was duplicated at Mt Barker Research Station (MBRS) and Esperance Downs 
Research Station (EDRS).  In year one, in an existing pasture paddock, lupins and wheat were seeded 
in a replicated block design, with pasture being the third treatment.  Each main plot (4 replications) 
was 110 m x 20 m including buffers at EDRS, and 95 m x 20 m at MBRS.  
Invertebrate numbers in each of the lupin, wheat and pasture treatments were monitored using 16 
pitfall traps placed 2 m apart and by using a blower vac to suction sample.  No insecticides were 
applied.  The pasture plots were periodically mown to simulate grazing.  Following harvest, each 
treatment (pasture, lupins, wheat) was split into four sub-treatments:  +/-stubble/dry matter retention 
and +/- prophylactic sprays.  Plots were raked to create the +/-stubble/dry matter (trash) retention 
treatment.  In the case of pasture, dry matter constituted the trash and in the case of the crops, their 
stubble and harvester trash constituted the trash.   
In year two, canola was seeded over all the pasture, lupin and wheat treatments.  The prophylactic 
spray treatment of 400 mL/ha of alpha-cypermethrin was applied two to four weeks prior to seeding.  
The trial was seeded at 4.8 kg/ha.  Bifenthrin at 50 mL/ha was applied over the entire trial site, to 
control redlegged earth mites post seeding.  Pest and beneficial invertebrate numbers were monitored 
using pitfall traps.  Each sub-treatment contained four pitfall traps at 2 m spacings.  Plant densities 
were recorded at the 5-8 true leaf stage of canola. 
RESULTS AND DISCUSSION 
In the first year of the trial, at both locations, there was a trend for increased numbers of redlegged 
earth mites (RLEM) (Halotydeus destructor) in pasture compared to either lupins or wheat, but this 
difference was only statistically significant at Mt Barker (F = 0.02).  Canola following lupins or wheat 
may not require RLEM chemical control.  In these trials, RLEM were controlled in year two, prior to 
seeding canola, due to the risk of spread from pasture treatments to surrounding treatments. 
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Crop rotations did not affect most pests.  Pest species such as desiantha weevil, vegetable weevil, 
European earwig and lucerne flea did not show a preference for canola seeded following lupins, 
pasture or wheat.  Only bronzed field beetle showed a preference for canola seeded in post-pasture 
treatments.  Though not significant, greater numbers of bronzed field beetles (Adelium brevicorne) 
were found in canola post-pasture in May (EDRS) and in June (MBRS).   
Trash retention, rather than crop type, impacted on the larvae of bronzed field beetles.  Soil core 
sampling found higher numbers of bronzed field beetle larvae (false wireworms) at MBRS, in canola 
post-pasture plots, regardless of the presence of dry matter.  However, at EDRS, false wireworms 
were found in higher numbers in canola post-lupins, but only in those plots with trash retention 
(Figure 1).  Previous trials have also shown that false wireworms are found in higher numbers in areas 
with trash retention (Michael 2002).  It was observed that lupin crops at MBRS yielded 27% less than 
at EDRS; however pasture plots at MBRS produced 29.8% more dry matter than at EDRS.  This 
suggests that dry matter loads in non-trash treatments in canola post-pasture at MBRS may have 









Figure 1. Average number of false wireworm larvae in canola post:  lupins (L), wheat (W) and pasture 
(P) at EDRS. 
Vegetable beetle (Gonocephalum misellum) appears to be attracted to trash.  Early in the season, 
vegetable beetles were found in higher numbers (not significant) at EDRS, in sub-treatments with 









Figure 2. Vegetable beetle numbers in canola at EDRS 
A prophylactic spray (alpha-cypermethrin) did not affect the abundance of canola pest species.  Pest 
species such as vegetable beetle (Figure 1), desiantha weevil, vegetable weevil, European earwig, 
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Spiders may be more susceptible to insecticides than some other beneficial species.  Beneficial 
species numbers, including predatory beetles and ants, did not differ significantly between 
sub-treatments with and without prophylactic sprays.  However, spider numbers at EDRS were higher 
in sub-treatments without spray applications (Figure 3).  Ground spiders are generalist predators and 
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Figure 3. Ground spider numbers in canola at Esperance. 
Canola yield was not affected by pest invertebrates or cropping rotation.  There were no significant 
differences in canola plant stands or in canola yield between treatments or sub-treatments.  
CONCLUSION 
In these trials, redlegged earth mites were most abundant in pasture plots compared to either wheat or 
lupins.  Canola following wheat or lupins may not require earth mite control with broad spectrum 
pesticides.  Prophylactic sprays with alpha-cypermethrin did not significantly reduce invertebrate pest 
abundance, but appeared to cause decreased numbers of generalist predators such as spiders.  
Planting canola after wheat or pasture with low dry matter retention is likely to have fewer false 
wireworm larvae.  Canola planted into areas with low trash levels may also have decreased numbers 
of vegetable beetle present.  
KEY WORDS 
canola, rotation crops, pests, control 
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Fungicide options for controlling diseases in oats 
Raj Malik1 and Blakely Paynter2, Department of Agriculture and Food, Western 
Australia; 1Katanning and 2Northam 
KEY MESSAGES 
• Research is being undertaken to evaluate potential new fungicide options for controlling 
septoria, stem and leaf rust and bacterial leaf blight in oats. 
• Five fungicides − propiconazole (Tilt) and epoxiconazole (Opus), Cyproconazole + 
Propiconazole (Tilt Xtra), Azoxystrobin + Cyproconazole (Amistar Xtra) and Chlorothalonil 
(Bravo) – were found effective in reducing septoria levels in the canopy when applied at stem 
elongation stage. 
• No improvement in hay yield was observed when a range of foliar fungicides were applied either 
to the seed, at mid tillering (Z22) or at stem elongation (Z31), despite septoria being present.  
• Foliar spray of Tilt Xtra and Amistar Xtra fungicides significantly improved grain yield of oats at 
Narrakine site.  
AIMS 
Producing high quality oaten hay for export market is extremely important.  Quality hay is measured as 
a combination of biochemical and visual quality standards.  The visual appearance of hay is important 
for price negotiations particularly in the export market because there is a human element involved in 
the purchase.  Leaf disease can influence the visual appearance of hay.  An economic study 
conducted by Department of Agriculture and Food Western Australia suggests a precautionary 
fungicide application may increase the value of oaten hay by up to $20/t due to receival into higher 
paying grades.  This equates to a $100/ha improvement in returns for a hay yield of 6 t/ha.  
Septoria, stem rust, leaf rust and bacterial leaf blight are leaf diseases that occur every year in oaten 
hay crops in Western Australia.  Each of the diseases is considered significant in reducing yield.  In 
addition, little documented public evidence exists on the impact of diseases on other hay quality 
characteristics.  Despite the effort to improve the resistance of oat varieties to leaf diseases, it is 
seldom complete and agronomic solutions must be used to reduce the impact of leaf diseases.  
Fungicide applications are becoming an increasingly important part of disease control strategies.  
However, currently in Western Australia there are limited control options available for oats.  There are 
only three seed dressings, which control smut only, and two foliar fungicides registered for use on 
oats.  Propiconazole and tebuconazole control leaf and stem rust and only propiconazole is registered 
to suppress septoria.  There are no registered fungicides for the control or suppression of bacterial leaf 
blight.   
Overseas data suggests that there are a range of new generation fungicides that may control these 
diseases.  Information on the effectiveness of this range of non-registered fungicides is required.  This 
will determine the merit in seeking product registration for application to Western Australian grown 
oats.  The newer chemistry strobilurins may offer a tool that will maintain green leaf area.  
The objective of this study was to investigate the effectiveness of a range of registered and 
non-registered fungicides in controlling foliar diseases of oats and their impact on yield and quality of 
oats grown both for hay and grain.  The data presented in this paper are from RIRDC funded project 
(Project No.:  FCR06-04) to evaluate fungicide options for oats over the 2007 and 2008 cropping 
seasons.  This project is being undertaken with Rural Directions in South Australia to: 
• evaluate the effectiveness of a range of registered and non-registered fungicides on controlling 
septoria, stem and leaf rust and/or bacterial leaf blight in oaten hay;  
• determine whether control of leaf diseases leads to improvements in visual and chemical hay 
quality, and hay yield; and  
• calculate the cost effectiveness of fungicide use, including as a precautionary application. 
It is hoped this work leads to new registrations that will assist growers manage leaf disease in oats.   
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METHOD 
Design:  1 variety x 15 fungicide treatments x 4 reps. 
Two small plot trials were set up at Katanning and Narrakine in the 2007 season.  The trials were 
sown on oaten hay crop stubble to increase the probability of leaf disease occurring.  Carrolup, 
susceptible to all leaf diseases, was sown at 3 cm depth with an experimental seeder in 20 m long 
plots on 8 rows with 18 cm row spacing.  The trial was sown in a randomised block design with 
4 replications spread over 2 banks.  A barley buffer was sown between each oat plot to avoid 
fungicide spray drift into neighbouring treatment.  Fertilisers, MacroPro Plus @ 150 kg/ha drilled and 
NPK Blue Special @ 250 kg/ha top dressed, were applied at the time of seeding.   
The fungicide treatments examined included three seed dressings, two copper based fungicides to 
control bacterial leaf blight for application at mid tillering (Z22) and eight foliar fungicides for application 
at stem elongation (Z31).  The fungicides evaluated, their active ingredients and their application 
timing is listed in Table 1.  Please note that many of the products listed in Table 1 are not 
registered for use on oats and were applied for experimental research purposes only.  Before 
using a foliar fungicide on oats, please check that it is a registered product and do not apply 
the product within the with-holding period. 
Table 1. Fungicide options and spray timing treatments 
Fungicide Active ingredient Spray timing Application rate per ha 
Control Nil Nil Nil 
Jockey Fluquinconazole Seed dressing 400 mL 
Real Triticonazole Seed dressing 150 mL 
Maxim L Metalaxyl-M and Fludioxonil Seed dressing 400 mL 
Oxydul DF Copper Oxychloride Z22 2.5 kg 
Ridomil Gold Plus Metalaxyl and Copper Hydroxide Z22 2.25 kg 
Tilt Propiconazole Z31 500 mL 
Opus Epoxiconazole Z31 500 mL 
Tilt Xtra Cyproconazole + Propiconazole Z31 500 mL 
Amistar Xtra Azoxystrobin + Cyproconazole Z31 800 mL 
Bravo Chlorothalonil Z31 1,800 mL 
Folicur Tebuconazole Z31 290 mL 
Triad Triadimefon Z31 1000 mL 
Impact Flutriafol Z31 500 mL 
Plant establishment counts were taken four weeks after seeding.  To encourage infected oat straw 
was uniformly spread in the plots after plant counting.  Plots were also inoculated with rust spray at 
tillering stage to bring leaf and stem rust infection. 
Foliar leaf disease measurements were taken between flag leaf emergence (Z39) and panicle 
emergence (Z55).  In each plot ten tillers were randomly selected and the flag-1, flag-2 and flag-3 
leaves were rated for disease severity based on the percentage of leaf area exhibiting chlorosis and/or 
necrosis.  From each plot, hay was hand cut at the watery ripe stage (Z71) as per the protocols used 
by the National Oat Breeding Program.  The samples were oven dried for several days and weighed to 
determine hay yield.  Ten random tillers were then used to determine stem diameter and leaf colour.  
At the time of writing the samples are being milled and will be analysed for quality parameters (dry 
matter, acid detergent fibre, neutral detergent fibre, crude protein, in vitro digestibility, metabolisable 
energy and water soluble carbohydrates) on a NIRS6500 machine.  Plots were harvested with a small 
plot harvester, grain weighed and sub-sampled.  The grain sub-samples were cleaned over a 1.5 mm 
sieve and are being measured for average grain weight, hectolitre weight, screenings, grain 
brightness, grain protein, grain oil% and groat%.  Only data from the hay cuts is presented in this 
paper. 
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RESULTS 
Only septoria blotch foliar disease was recorded at both Katanning and Narrakine (Figure 1) despite of 
all the efforts made to generate multiple diseases pressure.  Background disease levels on the control 
plots were approximately 30% LAI (Leaf Area Infected) at Katanning and 40% LAI at Narrakine.  
Applying foliar fungicides reduced the septoria severity significantly (p < 0.05) at both locations when 
compared with untreated plots.  Five fungicides in particular − propiconazole (Tilt) and epoxiconazole 
(Opus), Cyproconazole + Propiconazole (Tilt Xtra), Azoxystrobin + Cyproconazole (Amistar Xtra) and 
Chlorothalonil (Bravo) – were found most effective in controlling septoria when applied at stem 
elongation stage. 
A significant location x fungicide interaction also occurred (p < 0.05) suggesting that the efficacy of 
fungicides varied with location depending on the leaf disease severity.  At Katanning site where 
disease pressure was less, the diseased leaf area reduced by 54, 83, 81, 82 and 26% with the 
application of Tilt, Opus, Tilt Xtra, Amistar Xtra and Bravo, respectively.  At Narrakine site where 
disease severity was higher, the corresponding reduction in disease infected leaf area at Narrakine 











Figure 1. Per cent leaf area infected (F-1 to F-3) measured during panicle emergence at Katanning and 
Narrakine for a range of registered and un-registered fungicides.  lsd (p < 0.05) at Katanning:  
fungicide vs. fungicide = 8.9%, fungicide vs. control = 7.7%; Narrakine = fungicide vs. 
fungicide = 8.1%, fungicide vs. control = 7.0%. 
There was no significant impact of any of the fungicides tested on hay yield, stem thickness or hay 
greenness (Table 2).  However at Katanning, whilst not significant, there was a slight improvement in 
hay colour in the upper canopy due to fungicide application in the order of 3 to 14% and 9 to 18% with 
the foliar application of Tilt, Opus, Tilt Xtra, Amistar Xtra and Bravo fungicides.  There was no 
noticeable effect with the other foliar fungicides evaluated.  Analysis of the hay samples for hay quality 
were not completed at the time of writing.  There was no significant (p < 0.05) impact of fungicide 
application on grain yield at Katanning site whist at Narrakine there was.  At Narrakine the grain yield 
of Tilt Xtra and Amistar Xtra treated plots was significantly higher than untreated plots. 
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Katanning Narrakine Katanning Narrakine Katanning Narrakine Katanning Narrakine
Control 10.3 7.8 6.3 5.9 31.8 34.8 3.4 2.8 
Jockey 9.7 8.0 6.4 5.9 31.1 34.4 3.3 2.7 
Real 10.8 7.9 6.1 6.2 32.7 34.8 3.4 2.8 
Maxim L 10.2 8.1 6.0 5.7 30.2 34.7 3.2 2.9 
Oxydul DF 10.2 7.9 6.2 6.2 32.2 35.3 3.4 2.8 
Ridomil Gold 
Plus 10.1 7.9 6.1 5.8 30.4 34.5 3.3 2.8 
Tilt 10.8 8.0 6.7 6.1 36.7 36.3 3.7 2.8 
Opus 10.5 7.9 6.4 5.7 36.7 39.7 3.4 2.9 
Tilt Xtra 10.4 8.8 6.3 6.0 37.4 37.5 3.6 3.0 
Amistar Xtra 10.3 8.2 6.6 5.9 36.6 37.3 3.4 3.2 
Bravo 10.7 8.7 6.4 6.0 34.7 36.0 3.3 2.9 
Folicur 10.2 8.1 6.1 6.1 35.4 35.6 3.5 2.8 
Triad 10.1 8.2 6.1 6.4 34.3 36.5 3.6 2.9 
Impact 10.5 7.7 6.1 6.1 35.7 36.0 3.7 3.0 
Mean 10.3 8.1 6.3 6.0 34.0 35.9 3.5 2.9 
lsd (p < 0.05) NS NS NS NS NS NS NS 0.2 
CONCLUSION 
Whilst reductions in leaf area infected with septoria were noted when propiconazole (Tilt) and 
epoxiconazole (Opus), Cyproconazole + Propiconazole (Tilt Xtra), Azoxystrobin + Cyproconazole 
(Amistar Xtra) and Chlorothalonil (Bravo) were applied at stem elongation (Z31), no impacts on hay 
yield were observed.  This work will be repeated in 2008. 
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Herbicide tolerance of new oat varieties 
Harmohinder Dhammu1, Research Officer, Vince Lambert2 and Chris Roberts1, 
Technical Officers, Department of Agriculture and Food, Western Australia 
1Northam and 2Katanning 
KEY MESSAGES 
• The oat varieties – Kojonup, Mitika and Wandering showed good tolerance to a range of 
commonly used herbicides/mixtures. 
• Mitika showed sensitivity to Paragon® and 2,4-D LV ester, Kojonup also to 2,4-D LV ester and 
Wandering to dicamba.  
• Precept® − a new herbicide was tolerated well by all varieties.  
• The unregistered herbicides in oats Triflur® X, Stomp® and Boxer® Gold (lower rate) were 
tolerated well by all the named varieties.  
Note: It is emphasised here that one should always follow herbicide label recommendations.  The 
Department of Agriculture and Food does not endorse the use of herbicides above the 
registered rate or off-label use of herbicides or off-label tank mixes.  Crop tolerance and yield 
responses to herbicides are strongly influenced by seasonal conditions.  Rates of unregistered 
herbicides or off label herbicides tested in this experiment have been purposely omitted. 
AIM 
To evaluate the herbicide tolerance of recently released and potential new oat varieties. 
METHOD 
A field trial was laid out in criss-cross design under weed free conditions at GSARI Katanning in which 
four named oat varieties and three potential new varieties were sown on 26 June 2007 on a loamy soil 
(CaCl2 measured pH 5.1) with three replications.  Three main named varieties (Kojonup, Mitika and 
Wandering) were sown 3 cm deep in 10 m wide parallel randomised strips at 75 kg/ha seed rate using 
a combine 753 with knife points and press wheels.  The potential new varieties along with Saia oats 
(randomised) were sown adjacent to the named varieties’ trial in 1.44 m wide parallel strips also at 
75 kg/ha using a cone seeder with knife points and press wheels.  Agstar Extra at 90 kg/ha was 
applied with the seed.  
A range of herbicide treatments (Table 1) were applied randomly in three metre wide strips across all 
the variety strips before crop seeding (26 June), at 2-3 leaf stage (26 July), 3-4 leaf stage (2 August), 
5-6 leaf stage (22 August) and after crop anthesis (10 October).  Every eleventh plot was kept as an 
untreated control to assess the spatial variability.  At the time of pre-emergent herbicide treatments 
application (26 June), gravimetric soil moisture content at 0-10 and 10-20 cm depth was 10 and 7%, 
respectively.  To determine the effect of pre-emergent herbicide treatments (selected only) on plant 
density/plant tillers, the oat plant heads of the three main named varieties were counted from two 
randomly selected 25 cm x 25 cm quadrates per plot (8 November).  The oat varieties were also 
assessed for visual injury in terms of leaf spotting, yellowing, height and biomass reduction at two to 
four weeks after each treatment application and again at heading stage using a 0 to 100% scale, 
where 0 = no visible injury and 100 = complete plant death (16 August, 26 September and 
8 November).  In early September, manganese deficiency was observed across all the varieties, so 
Mantrac® at 0.5 L/ha was applied on 6 September.  A low density of wild radish was managed by 
hand weeding (5 and 6 September and 2 and 3 October).  The plants of WAOAT2231, WAOAT2227, 
SV97001-13-4, Saia and Wandering (reference variety) were assessed for hay yield by cutting at the 
ground level from a 1.44 m x 1 m quadrat at soft to hard dough stage and oven drying at 60°C for 
72 hrs.  Three varieties − Kojonup, Mitika and Wandering were taken to maturity and harvested on 
11 December.  The net plot size for Kojonup and Mitika was 10.4 m x 1.8 m, whereas for Wandering it 
was 7.9 m x 1.8 m. 
Total rainfall from June to December at Katanning was 333.6 mm.  The monthly distribution of the 
rainfall from June–October was quite uniform and highest rainfall during this period was in July (26%). 
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As label rates of Dual® Gold (either alone in mixture with other herbicides) provide relatively poor 
weed control, higher than label rates of this products was evaluated to determine if label rates could 
be revised for more effective weed control in oats.  
RESULTS AND DISCUSSION 
The effect of registered herbicides (in oats) during early crop growth, at heading stage and on grain 
yield (Table 1) and hay yield (Table 2) of oat varieties was as follows: 
• Dual® Gold either alone or in mixture with diuron at the rates tested was tolerated well by all the 
named and potential new varieties and the results are consistent with the previous trial results.  
• Jaguar®, Tigrex®, Paragon® and Affinity® + MCPA caused slight to moderate leaf spotting 
across all the varieties.  The intensity of symptoms was greater with Paragon® (at Z13-Z14) 
than other the herbicides.  Grain and hay yields were not affected, except for Paragon® 
0.5 L/ha at Z15-Z16 which caused a significant reduction in Mitika grain yield.  Paragon® use is 
not registered in oats at earlier timing (Z13-Z14).  
• Broadstrike® and Glean®caused an estimated 20% biomass reduction in all the varieties during 
early crop growth stages.  Broadstrike® also caused moderate yellowing across all the 
varieties.  These negative effects decreased with advancement in crop growth and there was no 
significant grain and hay yield reduction in any of the oat varieties. 
• 2,4-D LV ester 0.8 L/ha caused significant yield (grain) reduction in Kojonup and Mitika and 
Kamba® 0.4 L/ha had the same effect in Wandering.  2,4-D ester (800) 0.7 L/ha and Kamba® 
0.5 L/ha at Z15-Z16 also caused significant grain yield reduction across all the varieties during 
2006.  Interestingly MCPA amine and 2,4-D LV ester resulted in an estimated 20% 
biomass/height reduction in Saia oats four weeks after their application, but this negative effect 
was not reflected in the hay yield of this variety.  
• Precept® is a new herbicide for broadleaf weed control in wheat, barley, oats, triticale and 
cereal rye.  It is a mixture of pyrasulfotole (Group F) and MCPA LVE (Group I) and is similar to 
Tigrex® with a different sub group of Group F.  All the oat varieties showed good tolerance to 
Precept®. 
The effect of unregistered herbicides (in oats) during early crop growth, at heading stage and on 
grain yield (Table 1) and hay yield (Table 2) of oat varieties was as follows: 
• Triflur® X and Stomp® at the rates tested did not have any negative effect on growth and 
development, number of heads and grain yield of Kojonup, Mitika and Wandering.  These 
finding are in line with the 2006 trial results.  
• Boxer® Gold at the highest rate tested resulted in significant reduction in Mitika grain yield 
which is in contrast with the 2006 season results.  
• Triflur® X, Stomp® and Dual® Gold at the highest rates tested resulted in poor crop 
establishment/biomass reduction (10-20% estimated on 16 August) of the potential new 
varieties and Saia oats.  The main named varieties were not affected in the same way.  This 
could be due to slightly shallower seeding of potential new varieties (and Saia oats) with a cone 
seeder than the main named varieties with a combine.  However, there was no significant 
negative effect on hay yield of the potential new varieties and Saia oats with these treatments.  
Good crop growing conditions at Katanning last year might have supported some compensatory 
growth (e.g. more tillers) in these treatments to produce hay yield similar to untreated control 
plots. 
• Logran® and Eclipse® applied at Z69 (anthesis completed) were found safe on all the oat 
varieties, but these herbicides are not registered for such a late application in cereals/oats.  
KEY WORDS 
oats, herbicide, tolerance, grain yield, hay yield 
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Table 1. Effect of herbicides on grain yield (% of untreated control) of oat varieties at Katanning during 
2007 (07NO28) 
No. Herbicides (Rate/ha) Timing Kojanup Mitika Wandering 
0 Untreated Control 







1 *Triflur® x Lower rate Before  102 103 97 
2 *Triflur® x Higher rate seeding 101 98 99 
3 *Stomp® 330 Lower rate " 106 104 115 
4 *Stomp® 330 Higher rate " 97 102 99 
5 †Dual® Gold Lower rate " 102 103 99 
6 †Dual® Gold Higher rate " 101 110 106 
7 †Diuron " 107 99 100 
8 †Diuron + Dual® Gold " 91 95 100 
9 *Boxer® Gold Lower rate " 105 100 104 
10 *Boxer®Gold Higher rate " 96 91 96 
11 Glean® 20 g + BS1000 0.1% Z12-Z13 98 97 95 
12 Jaguar® 1 L " 105 98 100 
13 Tigrex® 1 L Z13-Z14 108 101 100 
14 ♣Paragon® " 103 107 102 
15 Precept® 1 L + Hasten 1% " 97 110 104 
16 Buctril® MA 1.4 L " 91 96 93 
17 Diuron 0.5 L+ MCPA (amine) 500 0.5 L " 98 95 97 
18 Eclipse® 5 g + MCPA LVE 500 0.5 L " 96 110 107 
19 Affinity® 50 g+ MCPA amine 500 0.5 L " 99 94 96 
20 Broadstrike® 25 g+ Uptake® oil 0.5% " 100 105 100 
21 Paragon® 0.5 L Z15-Z16 93 89 92 
22 MCPA amine 500 2 L " 90 102 102 
23 2,4-D (amine) 625 1.3 L " 94 103 102 
24 2,4-D LV ester (xtra) 0.8 L " 83 91 94 
25 Kamba® 500 (dicamba) 0.4 L " 95 98 91 
26 ♣Logran® + Uptake® oil Z69+ (After  108 104 109 
27 ♣Eclipse® + Uptake® oil anthesis) 95 92 95 
lsd (0.05) Herbicides v/s untreated control  12 9 9 
lsd (0.05) Herbicides v/s Herbicides  15 12 12 
CV (%)  11 9 9 
Treatment 18 applied with Uptake® oil 0.5%.  
* Not registered for use in oats in WA, consequently the application rates of these herbicides have been 
purposely omitted. 
† Applied at higher than the label rates, consequently the application rates of these herbicides have been 
purposely omitted. 
♣ Not registered for use in oats in WA at this crop growth stage. 
Figures in bold are significantly lower yielding than the untreated control.  
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Table 2. Effect of herbicides on hay yield (% of untreated control) of oat varieties at Katanning during 
2007 (07NO28) 





0 Untreated Control 











1 *Triflur® x Lower rate 91 103 104 109 94 
2 *Triflur® x Higher rate 92 104 104 107 97 
3 *Stomp® 330 Lower rate 105 109 101 115 100 
4 *Stomp® 330 Higher rate 89 97 91 97 107 
5 †Dual® Gold Lower rate 90 94 103 112 105 
6 †Dual® Gold Higher rate 94 93 114 106 107 
7 †Diuron 102 102 106 119 99 
8 †Diuron + Dual® Gold 108 109 107 125 115 
9 *Boxer® Gold Lower rate 93 112 101 103 103 
10 *Boxer®Gold Higher rate 91 99 108 113 106 
11 Glean® 20 g + BS1000 0.1% 94 112 105 104 107 
12 Jaguar® 1 L 102 113 112 102 116 
13 Tigrex® 1 L 106 108 111 129 114 
14 ♣Paragon® 112 105 101 100 100 
15 Precept® 1 L + Hasten 1% 100 113 103 111 111 
16 Buctril® MA 1.4 L 97 101 105 109 103 
17 Diuron 0.5 L+ MCPA (amine) 500 0.5 L 93 116 92 120 105 
18 Eclipse® 5 g + MCPA LVE 500 0.5 L 93 108 108 108 113 
19 Affinity® 50 g+ MCPA amine 500 0.5 L 86 105 109 106 104 
20 Broadstrike® 25 g+ Uptake® oil 0.5% 101 98 96 115 102 
21 Paragon®  0.5 L 87 101 91 116 104 
22 MCPA amine 500 2 L 98 105 102 111 104 
23 2,4-D (amine) 625 1.3 L 90 110 92 122 104 
24 2,4-D LV ester (xtra) 0.8 L 98 112 101 126 107 
25 Kamba® 500 (dicamba) 0.4 L 100 99 106 118 114 
26 ♣Logran® + Uptake® oil 113 111 107 116 114 
27 ♣Eclipse® + Uptake® oil 117 93 90 105 96 
lsd (0.05) Herbicides v/s untreated control 15 13 13 14 13 
lsd (0.05) Herbicides v/s Herbicides 19 16 16 18 16 
CV (%) 14 11 12 12 12 
Treatments 1-13 applied before seeding, 14-15 at Z12-Z13, 16-23 at Z13-Z14, 24-28 at Z15-Z16 and 29-30 at 
Z69+ (after crop anthesis).  Treatment 18 applied with Uptake® oil 0.5%. 
* Not registered for use in oats in WA, consequently the application rates of these herbicides have been 
purposely omitted. 
† Applied at higher than the label rates, consequently the application rates of these herbicides have been 
purposely omitted. 
♣ Not registered for use in oats in WA at this crop growth stage. 
Figures in bold are significantly lower yielding than the untreated control. 
 
